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PREFACE TO THE Isr EDITION. 


a present work is intended to furnish the pupils of 
‘| Lower Secondary Schools with a complete Text book 
of Arithmetic, perpared strictly in accordance with the 
‘Curriculum of Studies prescribed in the Madras Educational 
Rules. It is hoped, however, that the book will be found 
well adapted for Middle School students in other parts of 
India also. | 


The principles of the subject have been explained in the 
‘simplest and clearest form, and are illustrated throughout by 
copious model solutions. The examples given for practice 
have been framed or selected and arranged with great care 
~ .and will be found to be sufficiently numerous for both class 
‘and home work, Oral exercises in concrete as well as 
abstract numbers are given everywhere, ‘‘ anticipating, by 
means of rapid and varied practice with small numbers, the 
longer problems which have afterwards to be worked out 
in writing.” oo 


The first 46 pages are devoted to Numeration, Notation, 
and the First Four Simple Rules. Oral exercises in the funda- 
mental processes of Arithmetic are given in these pages after 
the models given by De Morgan in his Appendix to his 
Arithmetic ‘“‘ On the Mode of Computing;” and it is believ- 
ed that they are sufficiently numérous to enable the student 
‘to acquire rapidity and accuracy id computation. Teachers 
-of the First Form who may use this book are recommended 


vi ' BREFACE. 


to put their pupils* through these exercises before they 
begin the Compound Rules. 


Great pains have been taken to make such problems as- 
are not mere applications of the rules as attractive as 
possibie, by classifying them into progressively arranged 
sets and presenting their solution in the simplest and most 
methodical form. 


A novel feature of the book is that the student is shown at: 
every step how he may verify his answers, a point the import- 
ance of which cannot be over-estimated, as the conscious- 
ness of the ability to verify his own answer imparts to the 
student much self-confidence and self-reliance and checks the 
tendency to the victous practice of copying. Another nove} 
feature isthe occasional insertion of Notes to the Teacher 
on methods of teaching the subject. 


It may also be noticed that oral exercises are given at an. 
early stage on Arithmetical processes involving the fractions. 
1, 4,2, with a view to remove, in some measure, the com- 
plaint one often hears that boys educated in English Schools. 
are unable to make even the smallest calculations involving 
these fractions, without the help of writing materials. 


January, 1898. 





* “If the student really wish to become a ready computer, he 
should strictly follow the methods laid down in this Appendix ; anc. 
he may depend upon it that he will thereby rave himself trouble in 
the end, as well as acquire habits of quick and accurate calcula- 
tion,” —Augustus De Morgan. 

& The teacher who follows the course recommended by De Morgan 
fn training scholars quickly to count backwards and forwards, 
will carry his pupils forward with far greater ease§than one who- 
fails to pursue this method.”— Cyclopedia of Education, 


PREFACE. Vil» 
PREFACE TO THE 2np EDITION. 


The rapid sale of about 4,000 copies of the first edition 
in the short space of 40 days seems to indicate that the book 
has met a decided want. 


We have availed ourselves of this opportunity for re- 
moving several errors which had crept into the first edition, 
and for making some improvements in the light of 
suggestions received from some experienced teachers. 
Nevertheless, there is nothing in this edition which will 
prevent it from being used with the first, 


June, 1898, 
: PREFACE TO THE 15tu EDITION, 


In this edition the bock has been subjected to a careful 

and thorough revision in the light of modern require- 
ments ; andit is hoped that this revised edition will be 
- found even more useful than its predecessors. 


February, 1916. 


PREFACE TO THE 2lst EDITION. 


With a view to bring the book more or less into cone. 
 formity with the Syl/adus in Elementary Mathematics 
recommended by the Director of Public Instruction, Madras, 
for Forms I, I! and III of all Secondary Schools under the 
Madras Educational Department, the matter of the 
previous editions has been carefully re-arranged with some 
slight but necessary omissions, alterations, elaborations and 
additions. And the Mysore Lower Secondary Examina- 
tion Papers in Elementary Mathematics, which were in-- 
serted in the 2oth edition for the benefit of the students 
in the Mysore State, have been brought up-to-date. 


“LL PREFACE. 

2. The book has had to be issued till now in one single 
volume (unwieldy in the case of the last six editions); and 
it is a matter for gratification that the present revision has 
‘rendered it possible to issue it in two andy and concentric 
parts, of which Part I is intended for the pupils of Form I, 
_and Part II for those of Forms II and ILI. 


3. Itis hoped that the book will, in its present form, 
be found even more suitable and satisfactory than its 
- predecessors, as a Zext-Book of Elementary Mathemates 
or Forms I, [I and Lil of aliSecondary Schools both in the 
Madras Presidency and in the adjoining Native States, 


4. it may be added that the book which had long been 
-aporoved by the Madras Educational Department for use 
only in schools under private management, may hereafter be 
used in schools under public management also, as the 
Tirector of Public Instruction, Madras, has recently ruled 
that ‘‘ there is now no objection to the use in schools under 
Public Management of a book formerly approved for use 
an schools under Private Management.” 


“TrRUVALUR, (TANJORE oo - 
April, 1924. ) a 
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Note.—Besides the usual Black-Board instruments including a 
graduated ruler one metre long, the teacher must provide himself 
with a black-board squared on one side, card-board models of the 
circle and of the chief rectilineal figures, and large wooden models 


of the chief geometrical solids. He must also have a measuring 
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Mathematical instruments. 
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ARITHMETIC. 
CHAPTER I. 


Numeration and Notation (/ntegers). 


1, A unit isa single object taken asa whole, or a portion of 
any continuous magnitude taken as a standard for measuring 
that magnitude, 


2. Number is that which denotes how many units there 
are in a group of objects of the same kind, or in a given 
magnitude, 


For example, when we say one book, three trees, four yards of 
cloth, half a seer of milk, one, three, four, half are numbers, a book, 
a tree, a yard, a seer being the respective units, 


3. Integers and Fractions—-A number denoting a whole 
(or unbroken) unit or a collection of whole units is called an 
anteger (or whole number); anumber denoting 2 portion of a 
unit is called a fraction, 


Yor example, one, three, and twenty are integers; half, three- 
fourths, one-eighth are fractions, 


4. Names of some Integers.—First we have the numbers 
one, two, three, four, five, siw, seven, eight, nine, ten, each of which 
(«Xcept one) is one more than that which precedes it; then 
we have hundred (ten times ten), thousand, ten thousand, 
hundred-thousand (or lakh), million (or ten lakhs), ten million 
(or crore), hundred-million (or ten crores), etc., each of which 
(except hundred) is ten times the preceding one. 


5. All other integers are expressed by naming in descend- 
ang order the number of units, of tens, of hundreds, etc., which 
it contains. 


For example, a number consisting of four uuits, five tens, six 
hundreds, and seven thousands is called seven thousand siz hundred 
and fifty-four; a number consisting cf four units, five tens, no 
hundreds, and seven thousands is cailed seven thousand and fifty-four 
{the denomination hundred which is absent being omitted), 


2 . ARITHMETIC. 


Norrt.—A lakh (or laa) is one hundred thousand. 


A million is ten lakhs. 
A crore is one hundred lakhs, or ten millions, 


6. Digits.—The numbers one, two, three, four, five, sia. seven, 
eight, nine, are denoted respectively bythe nine symbols I, 2, 
3, 4, 5, 6, 7, 3, 9 ealled figures or digits, and the absence of 
number is denoted by a tenth digit 0, called cipher, nought, or 
ZETO. 


7 All numbers greater than nine are denoted by placing 
in & row two or more of the ten digits 0 to 9, the value of each 
digit depending upon its position in the row, i.e., the first 
digit on the right band which is said to be in the units’ place 
denoting as many units, the second digit from the right which 
ig said to be inthe tens’ place denoting as many tens. the third 
digit which is said to bein the hundreds’ place denoting as) 
many hundyveds, and so on. 


For example in the number 3938, each 3 has a different value ; the 
first on the right hand denotes simply 3 wnits, the second denotes 
3 tens or thicty, the third 3 hundreds, and the fourth 3 thousands ; 
so that 3838, denotes three thousand three hundred and thirty-three. 
Hach of the figures will be seen to denote ten times as much as that 
on its right, 


Again, 8033 denotes a number composed of 8 units, 8 tens, no 
hundreds, and 8 thousands, i.e., the number three thousand and 
thirty-three. 


Norge,—Sut for the cipher, 3033 would be mistaken for 338. 


8. local Value.—The value of a figure which depends 
upon the place it occupies in a number is called its local 
value, while its owa value when standizg alone is called its 
absoluic or intrinsic value. 


Yor example, in the number 42025 the local value of 2 is two tens 
in one place and two thousands in another place, while its in- 
trinsic value is only two units, 


9. Significant Digits:—The nine digits 1-9 are called 
significant digits; and 0 is called a non significant digit, 
because, thongh it serves to show the place in which the 
accompanying figures in a number stand, it is not counted 
as anything itself. [See Art. 6.1] 


10. Affixing and Prefixing Ciphers to an Integer.—The 
value of a number is altered and increased by placing a 
cipher in the middle of it or on its right. Thus 24 is different 
from and less than 204 or 240. 


. 


NUMERATION AND NOTATION (INTEGERS 4 o 

Cipbers might be prefixed to a number without altering its 
‘value; thus 024 isthe same ag 24, since the cipher in 024 
shows that there are no hundreds, which is evident from the 
number 24 itself. Itis not usual, however, to prefix ciphers 
to a uumber. . 

To the Teacher.—The pupil may be informed that ciphers 
are prefixed to the numbers on wank Cheques, railway tickets, 
currency notes, etc, 

11. Numeration is the art of expressing in words any 
number denoted by figures, 

For convenience in reading numbers expressed in figures, 
it is usual to divide them by commas into periods, beginning 
from the right, 

For example, the number 143705489 may be divided into periods 
of three figures each, thus— 

148,705,489 
and read as 148 millions, 705 thousand, 489; and written wholly in 
words thus: one hundred and forty-three millions, seven hundred 
and five thousand, four hundred and erghty-nine. 

The same number may also be divided thuas— 

14,37 ,05,489 
andread as 34 crores, 37 lakhs, 5 thousand, 489; and written 


wholly in words thus: fourteen crores, thirty-seven lakhs, five 
thousand, four hundred and erghty-nine, 


It should be noticed that, in the former case, the first period from 
the right denotes the number of wnits, the second that of thousands, 
and the third that of millions contained in the given number; while 
in the latter, the periods in order from the right denote the number 

“Of units, of thowsands, of lakhs, and of crores of which the same 
‘number is composed, 


Exercise 1. 


(a) Express the following numbers in words :—~ 
«1, 5914 8 82,901. 38. 90,005. 4, 20,900. 
(b) State the following numbers in words using the terms lakh 
rand crore :— : 
1, 650.900. 2. 65,00,00,000. 3. 3,03,03,008. 
(c) Express the following numbers in words using the denomi- 
mations hundred:thousand and milion :— 
1, 382,459,6U0, 2. 18,150,009. 8, 410,865,006, 


COAPTER 1. 
Arithmetical Tables, 


13. Abstract and Concrete Numbers. 


Numbers which refer to particular objects or magnitudes as: 
five apples, seven rupees, three inches are called conerete 
numbers. 


b 
Numbers which are considered separately and without 
reference to particular objects or megnitudes are called 
abstract numbers. Thus when we say five, seven, three without 
at all thinking of objects like apples or magnitudes like 
inches, five, seven, three are called abstract numbers: 


14, The term quantity is frequently, thongh not correctly,. 
used for the word number, 


15. Simple and compound quantities :— 


A simple quantity or » simple number is either an 
abstract number or a concrete number expressed in one 
denomination, as 5, 5 rupees, 3 yards. 


A compound quantity or a compound number is a concrete 
number expressed in several denominaiions, a8 5 rupees 
2 annas 8 pies, 4 yards 2 feet, 1 seer 3 palams. 


16. The several units employed for measuring magnitudes 
of various kinds (such as length, area, volume, weight, capaci y,. 
time, e‘c.), and their relations to one another are given in the 
following tables, and should be learnt thoroughly by heart. 


[—MONEY. 
| 1. Indian Money. 
12 Pies (p.).........meake 1 Anna (a,) 


16 Annas.......... sovee yy L Rupee (Re.) 
15 Rupees,............. 5, 1 Sovereign or Pound sterling (£) 


Note 1.—The Indian currency now consists of (1) the gold 
sovereign; (2) the silver rupee, half-rupee, quarter-rupee, and: 
one-eighth rupee; (8) the nickel anna, two-anna and four-anne 
pieces ; and (4) the bronze quarter-anna and pie, 
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Notre 2,—The copper half-anna pieces which are now in circula- 
tion are those that were minted formerly ; and no half-anna pieces 
are minted now, 


Notre 8,—The terms gold mohur and pagoda respectively indi- 
cate coins worth Rs, 16 and Rs. 33 which seem to have been in 
existence formerly but are no longer in existence, The term pagoda 
is often used even now in estimating the price of jewels and pre- 
cious stones. 


Note 4,—The diameter of a quarter-anna coin is 1 inch. 
Nots 5.—The quarter-anna coin is sometimes called a pice. 


2. En glish Money. 


Si Waren gs (qi )..1.5 2: csategscereesacs make 1 Penny (d)}. 
12 Pence ...... PTT eRe ne tees ‘3 1 Shilling (s-) 
ZO Shillings. ........-0 seuss WU Coady BUN ak 1 Pound (£or I.) 


Notes 1.—The following are some of the coins met with or men- 
oned in England :— 


A Groat =: 4 Pence. 

A Florin = 2 Shillings, 
A Crown =: 6 Shillings. 
A Sovereign = 20 Shillings. 
A Guinea = 21 Shillings. 


A Moidore = 27 Shillinus. 


NotTE 2,—The English Pound is generally called a pownd sterling 
to distinguish it from the weight called a pound and from foreign 
coins having the same name, 


NOTE 8,.—The letter g is now seldom used, 1 farthing, 2 farthings. 
3 farthings being denoted respectively by the fractions 4, $, #,. 
annexed to the number denoting pence, Thus 23d. means 8d, 8a, 


IL.—WEHIGAT. 


1. Indian Weight. 
(a) Madras Weight. 


SPOS MEOO Pay ...make 1 Palam, 
8 Palams....... Be eee alas 2, 1 Seer, 
5 Seers or 9 - : 
40: alaska 5 Ty hows eoesada of 1 Viss. 
8 Vieses or 


an Sones REM eer 2, ] Madras Maund., 


DO TE TGs da dieses ices on nienieie09 1 Candy (or Baram). 
Notz.—One Rupee weighs 1 tola or 180 grains Troy. 
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(b) Indian Imperial Weight. 
‘Used in weighing goods sent by Ruilways.] 

RO Tolas.......ecseecscoseesesoeese. Make. 1 Imperial Seer, 

40 Imperial Seers,.........0.... 9» | Indian Maund. 
3. English Weight. 
» (a) Avoirdupots Weight. 

ef [Employed in weighing a]! substances except gold and silver, 
_ precious stones, and the like.] 


16 Drams (dr.)......... make 1 Ounce (oz.) 
TB Qi «06 scsaccapensn » 1 Pound (ib.) 
2B POOH S ..dsccweesetecs » 1 Quarter (qr.) 


+ t 
\ 119 a et cece ss 2) Hundred veight (cwt.) 


20 Hundredweight so) Oi 
‘ A Stone e {4 lb. 
“NOTE 1,—lb, stands for libra, Latin for pound ; the c in cw, 
stands for centum, Latin for hundred, 
NoTE 2,—1 lb, Avoirdupois = 898 tolas=18 palams roughly. 
1 Madras Maund = 24:4lb, Avoirdurois or 25]b. nearly. 
1 Indian or Bengal M 1und=32% Ib, Avoir. 
(b) Troy Weight. 
[ Used for weighing gold and silver, precious stones, and the like. } 
24 Grains (gr.)............make 1 Pennyweight (dwt ) 


20 Pennyweight or } 
480 Grains i 
12 Ounces or 
5,760 Grains } «. y 1 Pound (Ib.) 
Notre 1,—The letter d in dwt, stands for penny. 
Note 2,—L Ib, Avoirdupois = 7,000 grains Troy, 
(c) Apothecaries’ Weight. 
““(Apothecaries in compounding medicines sub-divide the Troy 
ounce into drams, scruples and grains, the pound, ounce and grain 
being the same as in Troy weight.) _ 
OGG CBB. v.0es beavers make i Scruple (sc. or 9) 
3 Scruples........ ial je 1 Deam-. (drgor 3) 
_ 8 Drams or 
480 Grains } f 
TO ODWCOR eaisccecrssss .y Ll Pound (lb. or fb.) 


NorE,—The pound, the ounce, and the grain in this table, it 
willbe noted, are the same as in the table of Troy weights, 


»»  L Ounce (0z-) 


veces gp) 2 Ounce (oz or 8) 
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TIL.—CAPACITY. 
1. INDIAN ( Vadras). 
8 Ollocks...............make 1 Measure. 
8 Measures... ........ 9 1 Marakkal. 


if ey »  . Parah. 
arabs or 
£00 Akaraleeals } Sea ~~ .» Garee. 
One Kilam = 12 Marakkals. 
2. English, 
(a) Corn and Liquid Measure, 
4 Gia isan make 1 Pint (pt. - ii. 
o Pinte sad aie i 1 A eeiaes \ ay yee a une 
4 QUAL... .0600. » 1 Gallon (gal.) nape ek is 
2 G@mirons,...¢... ;, | 1 Peck (pk,) 
4 Peers:...ci0..: 5» | Bushel (bush). For dry goods — 


8 Bushels........ » IL Quarter (qr.) only. 
> Quarters........, 1 Load. | 

36 Gallons......... . 1 Barrel of Beer. 

63 Gallons......... » 1 Hogshead of Wine. 


2 Hogsheads or : 
126 Gallons ; »  EPipe: of wine, 


(b) Apothecaries’ Liquid Measure, 


GO) Mibtmiei.. occ. cose make 1 Fluid Dram. 
8 Fiuid Drams....... »  .1 Fluid Ounce. 
20 Fluid Ounces...... ~ | doP kot. 


-NoTE,—One tea spoon = 1 dram; one table spoon = 4 oz, 


IV.—LONG OR LINEAL MEASURE. 


ons 
5 








. / i. English. 
=f 12 Inches (in.)......... make : Foot (ft.) 
Be oD B OO. buiiodaes.« vn. 3 1 Yard (yd) 


53} Nandewvrnrren- gue Bole-<po;) 
‘220 Yards } seteeeroe 99 1 Farlong (fur.) 


eet } 
0 760 Yards geo» 1 Mile (min) ; 
% - Miles RE OARS AE _1 League (lea.) re 
oe “An English Ell = 1 Yard 9 Inches, 
¥ 22.Yards...... make | Chain i Used in measuring 
_ 100 Links...... » Ll Chain land. 


1 Furlong = 10 Chains. 
1 Mile == 80 Chains. 


sae 
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2. Indian (Madras), 


7 LOCHEOB.....:.0<.d ee make 1 Span. 
' 2 Spans or . 
ag Tuches } sesseseeese gy | Cubit or Mulam. 
_ 2 Cubits or 
36 Tnehes } 82089800080 59 1 Yard. 


1 Kadam = 10 English Miles. 
3. Metric (French). 
10 Millimetres (mm.)......make 1 Gentimetre (cem.) 





- 10 Centimetres,.............. » 1 Decimetre (dm.,) 
10 Decimetres.:. .......cce03 » 1 Metre (m.) 
fe 30 Weatrasy,.... ,506 beled pve: » | Vecametre (Dm.) 
i 10 Decametress.... Ar iviei.v agi ¢ TP Hectometres (Hm.) 
_ 10 Hectometres,.. ........... » 1 Kilometre (Km.,) 
: 10 Kilometres......,...,..... » 2 Myriametre (Mm.) 
. The metre = 39°4 inches or 40 inches nearly ; 
i 1 decimetre is equal to 42 or 4 inches nearly ; 
i) I centimetre is equal to ;4, or ‘4 inch nearly - 
uy 


1 kilometre is equal to £ of a mile nesrly. 


Vy Also 1 inch is roughly egual to “~e or 24 or 2°5 centi-- 
' emetres, . 


V.—SQUARE MBA SURE, 
1. English. 


144 Square inches (eq, in.) make 1 Square foot (sq. ft.) 


9 Square feet............... » 4 Square yard (sq. yd.) 
303 Square. yards............ » 1 Square pole (sq. po.) 
40 Square poles or 
1,210 Square yards eit op Eason (ne. 
4 Roods or 
4,840 Square yards j mp ET oer oe 
640 Acres.........-~ 7 » 1 Square mile (sq. mic) 


1 Sq. chain = 484 éq. yds. (== 22 yds. x 22 yds.) 
10 Sq. chains = 4,840 Sq. yds, or IT Acre. 
, 6,400 Sq. chains e ] Sq. mile. 


2, Indian (Madras). 


2,400 Square feet..............ccec00. ee. make 1 Ground 
24 Grounds or — ; 
6,400 Square yards 


AOR OM IIS. coe chsntes ceeded tly » 18Sq, Mile... 


eeegas 9 I Cawnie. 
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Note 1.—1 Cawni = 64C€0 Sq, yds. 
But 1 Acre = 4840 Sq. yds, © 
Hence 1 Cawni is larger than 1 Acre. 
Also 1Qawni = &%9SAcres = }§$ Acres. 
., 121 Cawnis = 160 Acres, 
Note 2,—100 Cents of land = 1 Acre, 


Norge 8.—The following land measure is in use in periees of 
Southern India:— 


TAI, LOGE, a cisics ces icntevescccsees MOORS J Ull, 


BO GID oo) vc ree neh ceraelces , 1. Mah, 
EO WEATB., veg esse chce: arnbaeee ess Bee 2 see has — x. 
96% Velis.. | , 1 Square Mile. 


1 Veli = 5 Cawnis or 6 7 qs Acres, 





VIL—CUBIC MEASURE, 


1,728 Cubic inches (c. in.) make 1 Cubic foot (c. ft.) 

27 Cubic feet.......... ~ «1 Cubic yard (c-’yc.) 

NotE.—A cubic foot of water weighs nearly 1,000 oz, Avoir, . 
2.€,, 624 lb. Avoir, 

VII.—MEASURES OF NUMBER. 

| 12 Unite. 2 Oa dan make TD Dozen. 
* 12 Dozen or } 
{144 Units fb edebnch Nyieqande ». 1 Gross. 
















ape case ; 1 Score. 
CLS CL PAPEL ...ccecceeses "9 aire, 
Be AO CEC Be... sp cenggoqeeice ce’ ae » 1 Ream, 
s 10 Reams...........c808. CAE noe 1 Bale. 


VII1.—MEASURES OF TIME, 
l. English. 
60 Seconds (sec.)............ make 1 Minute (min.) 





POU Mamie eee ie. ess ohn tes 0) Mell oun. tar 
Ae) REI oe ae nis ous gray dy Day: 
TADUVB ch ceo Rie a ap ctor 1 Week (wk.) 
aig 365 Dae oes ns Sis vais e : aiatevslaiata 99 ] Common Year. 
366 Days...... fits Bultiviue sy - 1 thedp Near. 


NOTE 1,—652 weeks are considered as equal to a year. 

NotTE,— 2. A year is divided into 12 calendar months which7 con: - 
tain unequal numbers of days. The number of days ineach month 
ean be readily known from the following lines :— 

Thirty days hath September, 

April, June, and November ; 
February bath twenty-eight alone, 
And all the rest have thirty-one ; 
Bat Leap Year coming once in four, 
February then hath one day more, 
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NOTE 3.—The names of the 4 months April, June, September and 
November can be easily found from the mnemonic word ajunesepuo. 


Nore 4.—-If the number denoting a year be divisible by 4, that 
year is a leap yoar, Forexample 1892 and 1896 are leap years, 
But the years which complete centuries are not leap years unless the 
numbers denoting the centuries are divisible by 4, For example, 
1600 and 2(00 are leap years, because 16 and 20 are divisible by 4 ; 
‘bat 17€0, 1800. and 1900 are not leap years, because 17, 18 and 19 
are not divisible by 4. 


Nors §,—The symbols " and’, which respectively denote inches 
. end feet should nog be used to denote seconds and minutes of time. 


2, Indian. 
OO Vitedigge, cscs. ...make ] Naligai. 
Vee AN RIES aes Miec eens tices » .damam., 
8 Jamams..........6 ee 4. 4 2 ay 


1Jamam = 3 Hours. 
1 Naligai = 24 Minutes. 
1 Hour = 23 Naligais. 


IX.—ANGULAR MEASORE. 


60 Seconds (60").........40. make 1 minute (1’) 
6O Minutes.......ccocccereseee oy L Degree (1%). 
9) Deproceiitieidececies ecco » lL Right Angle. 


CHAPTER IIL. 


‘_ines : Right Angles: Rectangles : 
Squares. 


17. ‘Lines are either straight or curved; but the word line is 
often used for straight line. 

18. Straight lines are either horisontal, or vertical, or 
oblique (slanting). 

Nove.—The following exercise is to be done free-hand and inv 
pencil on plain paper, the straight lines being drawn as straight as 


possible, 


LINES: RIGHT ANGLES : RECTANGLES: SQUARES, le 


Exercise 4—(Practical and Free-hand).* 
1. Draw two straight lines and two curved lines. 


2, Draw (a) two horizontal lines, (b) two vertical lines, (c) two- 
oblique lines slanting to the right, and (d) two oblique lines slanting 
to the left, 


3, Take a point A and from it draw three or more lines in 
different directions, and name them AB, AQ, AD, and so on, How. 
many lines can be drawn from any point ? 


4. Taketwo points A and B ata smal! distance from each other 
and join them (a) by a straight line, (0) by curved lines, Which 
of these lines is the shortest ? 


5. Take three points A, B,C at random and join them succes- 
sively by the straight lines AB, BC, CA, 


@. Take four points A, B, C, D at random and join them succes- 
sively by the straight lines AB, BC, CD, DA, 


NoTE,—The space enclosed by three straight lines is called a 
triangle, by four lines a quadrilateral, and by five lines a 
pentagon. 


7. Draw from any point P two straight lines PA and PB that 
shall be equal to each other as judged by the eye, Similarly draw 
three or more equal lines, 


8. From any point O draw a horizontal line OA and then a 
vertical line OB equal to OA, 


9. Draw a short vertical line PQ: and from P and Q draw 
horizontal lines PR and QS that shal! be equal to each other. 


10. Draw a horizontal line AB; and from A and B draw 
vertical lines AC and BD that shall be equal to each other. 


41. Draw a horizontal line AB and divide it roughly into 2, 9,. 
4,5, etc. up to 10 equal parts, Draw a vertical line and divide it 
likewise. Check your division by means of a narrow strip of paper 
or a pieceiof fine thread equal to AB, folded into 2, 8, etc, equal 
parts, 











* To the Teacher.—This and the next three Exercises are well . 
calculated to train the band and the eye of the pupil. They are also 
intended toenablethe pupil to draw on plain paper lines and squares 
freehand for graphical proofs, They will be generally found more 
suitable for this purpose that the very small lines and squares of 
squared paper, even supposing that squared paper is always available, 

It should also be borne in mind that the iines and squares drawn 
freehand on plain paper need not be very accurate for purposes of 

graphical proofs. 
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12. Takea straight line AB (borizontal or vertical) and pro- 
duca it either way, so that the produced part may be equal to AB, 
or twice, three times, etc, AR, 

13. Draw a long line AB and a short one OD; and find the 
number of times the latter is contained in the former, by marking 
off on AB lengths equal to CD. Produce the last remaining portion 
of the line, so as to make it equal to OD. 

14, Take any point and throughit draw balf a dozen straight 
lines in different directions, so that each of the lines passes from 
one side of the point to the other side. What do you infer from 
this regarding the number of straight lines that can pass through a 
point? 

15. Draw a short horizontal line AB. and produce it towards B 
te O, so that AC may be equal to twice AB, three times AB and so 


on. 
16. From a point A, draw a horizontal line AB and a vertical 


line AC. so that AB may be thrice another line PQ and AO twice 
PQ. | 


19, Right Angle. Where two lines meet an angie is form- 
ed. Angles are of three kinds, viz, righi, obtuse, and acute. 


I an 
Right angle. Obtuse angle. Acute angle. 
Fig, 1, 











20. Squares and Rectangles.—Draw freehand a horizontal 

D line BC; and from the points B and 
© draw vertical lines BA and CD 
so that each may ke equal to BC. 
Jom AD. It will be seen that the 
figure ABCD has its four boundary 
lines (called its four sides) equal to 
one another and that all its four 
angles are right angles. Such a 
Fig. 2. figure is Called a sguare- 


If we take the lines BA, CD shorter or longer than BC 
(but still egual to each other), the figare ABCD so formed 


> 


a | SS LETS LE ION 





w 
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-will have its opposite sides only equal to each other and all 
the four angles right angles (as in a square), Sach a figure 
is called an oblong or more commonly a reetangle.* 


Norge 1,—A figure is named by mentioning the letters at its 
-corners in order; commencing at avy corner and proceeding 
in any direction. Thus Fig, 2 may be named ABCD or ADOB, 


Nove 2.—Each of the two longer sides of a rectangle is called its 
length and each of the shorter sides is called its breadth. 


Note 3.—EHach of the four equal sides of a square is called its 
length, 


Exercise 5.—(Practical and Freehand). 


(A) 1. (a) How many sides have a rectangle and a square ? (b) What 
js the relation between the opposite sides of a rectangle? And 
between all the four sides of a syuare? (c) What kind of angles are 
the four angles of a rectangle and of a square? (d) In which of the 
figures, rectangle and square, is the length greater than the breadth, 
and the length equal to the breadth ? 


2. Draw freehand a rectangle and a square. 


8. Draw free-band a rectangle whose length is twice its breadth, 
‘three times its breadth, and so on, | 


4. What kind of figure is (a) the floor of a room ; (b) the surface 
of a wall; (c) a tennis court; (d@) the top of a common brick ; (¢) the 
- top of a square brick ; (7; a page of this book ? 


(B) 1. Describe’a rectangle and divide it into two equal parts by 
joining the middle points (a) of its longer sides, (0) of its shorter 
. sides, 
3. Describe a rectangle so that its length may be three times its 
breagth, and divide it into three equal squares. 


3. Draw along rectangle and divide it into a number of equal 
squares of the largest size possible. What kind of figure is left 
-at the end P 
4. Draw areciangle and divide it jirst into 3 equal parts by 
drawing 2 breadthwise lines, and then into 6 equal parts by drawing 
another line lengthwise, 





* The term rectangle literally means a four-sided figure whose 
angles are all right angles, so that an oblong and a square are both 
rectangles, But the term rectangle is commonly (though not se 
correctly) used for oblong. 


To the Teacher.—It should be ciearly pointed out to the 
‘pupil that by a figure is meant the space enclosed by its sides 
(boundaries) and not the sides only. | 
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5. (a) Describe a rectangle ABCD so thatits length may be- 
4 times a short Jine XY and the breadth 3 times the same line 
then divide ABCD into 12 equal squares by drawing 4 vertical: lines 
and 3 horizontal lines, (0b) Similarly construct a rectangle which 
can be divided into 15 equal squares and divide it so, 

6, Describe a number of rectangles and divide it into 2, 8, 4, &, 
6, 8, 9, 10, 12, 15, 16, 20, 24, 25, 80 equal ;arts resp Cciively. 

7. Describe several squares and divide them into 2, 8, 4,5, etc, 
equal parts respectively, Note that in some cases the equal parts are 
squares and in othsr cases rectangles, 


21. Paper-folding and Paper-cutting.—The following is a 
useful exercise and may be gone througt at this stage, 


Exercise 6.—(Practical), 

1. Take a half-sheet of foolscap paper (which is rectangular in 
shape) and tear it into @ equal rectangles after first folding it 
Suitably either lengthwise or breadthwise ; tear each of these two- 
rectangles again into 2 equal rectangles, thereby getting 4 equal 
rectangles. Proceed in this manner till you have torn the half sheet 
into 16 equal rectangles, 

2, Take a paper rectangle and fold it into4 equal rectangles 
then unfold and spread it out flat so as to show the creases which 
divide it into equal parts. 

Similarly take several paper rectangles and fold them into 6,8, 9; 
10, 12, 15, 16, 20, etc. equal rectangles respectively, and then 
spread them out flat. 

3. Learn from the teacher how to cut off from a rsctangular 
piece of paper, a paper square of the largest size, 

4. ‘Take a long narrow rectanguiar strip of paper and cut off 
from it as many Squares of the largest size as possible. 





22, Squared paper.—A sheet of paper whose surface ig 
Givided into equal small squares by means of lines drawn 
across it vertically and horizontally at equal distances, is 
called squared paper. 

Exercise 7.—( Practical). | 

(Zo be done free-hand on squared paper divided into inches and 

tenths. ) 

1. Draw on squared paper horizontal and vertical lines of the- 
following lengths :—4, 6, 8, 9, 10, 15, 20, 80 small divisions of the- 
paper. 

2, On squared paper describle rectangles of the following: 
dimensions and count the small squares in each :— 

(a) Lengtb 5 small divisions, breadth 4 «mall divisions, 
(6) Length 10 small divisions, breadth 6 small divisions, 
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8, On squared paper draw squares of the following lengths and 
ccunt the small squares in each :— 


(@) 8 small divisions, (6) 10 small divisions, (¢c) 12 small 
divisions, 

4, On squared paper construct a rectangle 30 small divisions 
long and 10 small divisions broad, and divide it into 3 equal squares. 
What is the length of each of these squares? And how many 
small squares are there in each ? 


5. On squared paper construct a rectangle 4 inches long and 3 | 
inches broad, and divide it into 12 squares each 1 inch long, 





CHAPTER IV- 


Graphic Representation of Numbers. 


23. Graphic Representation of numbers.—Any abstract 
number or concrete number of one denomination can be repre- 
sented graphicaily by lines, by rectangles, and by squares, 


For example, if one sma) division of squared paper be taken to 
represent the abstract number 1 or the concrete quantity Re.1, then 
& small divisions will represent 4 or Rs, 4,5 divisions will 
represent 6 or Rs,6,and soon, Again if 2 divisions be taken 
to denote 1 or Re, 1, 8 divisions will denote 4 or Rs. 4,10 
divisions wil! denote 5 or Rs. 5, and so on. 

Similarly, if a small square be taken to represent 1, then 4% smaii 
squares will represent 4, and so on; and if 2 small squares which 
form a rectangle be taken to denote 1, then 8 small squares (form-. 
ing 4 rectangles) will denote 4, and so on. 


Exercise 8.—( Graphical), 
(Zo be done on squared paper.) 
1. Taking one small division of squared paper to represent the 


unit, draw lengths (horizontal or vertical} to represent 6, Rs. 8, 10 
seers, and so on. 


9. Draw a vertical or horizontal line on squared paper to re- 
present the number 6 at 1, 2, 8, etc, small divisions per unit, 


8, Draw on squared paper a rectangle to represent 7 feet at 2, 
8, 4, etc, small squares per foot, 


4, Draw on squared paper a rectangle of length 5 sub-divisions. 
and breadth 4 subsdivisions, What number will this rectangle de- 
note at 1 small square per unit, at 2 small squares per unit? 


5. Draw a-square of sides 10 sub-divisions : and note that it 
denotes the number 100 at 1 small square per unit, 


2 
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6. Notethatin the following figure the portions enclosed by 
thick lines denote respectively the numbers 100,127, and 850 at the 
rate of 1 small square per unit, : 
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Fig. 8. 


7. Represent the numbers 200, 119 inches, Rs, 338, 211 on 
equared paper at lt smali square per unit, n 


8. Describe rectangles or squares on squared paper fo re- 
present the numbers 25, 3), 36, etc. at the rate of 2 small squares 
per unit, "© 


Exercise 9.—(@raphical and Freehand.) 
(To be done on Plain paper.) 


1, Draw a short line OA (vertical or horizontal) to represent a 
rupee, and produce it to X so that OX may represent 4 rupees, 
§ rupees, and so on, } 

2, Draw a line OA to represent 2 yards and produce it to X se 
that OX may represent 4 yards, 6 yards, and so on, ; 

3, Draw a line AB and suppose it to denote 8 miles, Into how 
many equal parts must you divide AB so that each part may denote 
1 mile ? Divide it so and thicken a portion denoting 8 miles, 

4, Describe a square and divide it into 16 small and equal 
squares, If the whole represent 1 rupee (or 16 annas), how many 


f ww tv “| th Ne OO a ge 


j 
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of the small squares will represent § annas? And how many annas 
will be represented by 9 small squares ? 


5. Describe a rectangle or a square and divide it into 20 equal 
rectangles. If the whole square or rectangle denote £1 (or 20 
shillings), how many of the small rectangles will denote 
4shillings ? Shadethem. How many shillings will the remaining 
rectangles denote ? 


Exercise 10.— (Practical), 

I, Take a paper rectangle and fold it into 16 small reciangles 
and spréad it out flat, Taking the whole rectangle to represent one 
rupee (16 annas), scissor off from it a pOrtioa representing 6 annas. 
How many aanas will the remainiag portion represent P 


2, Fold a paper square into 86 small and equal squares; and 
taking the whole square to represent 8 yards or §6 inches, scissor off 
from it a portion to represent 9 inches, and another portion to 
represent 12 inches, How many inches will be represented by the 
portion stil) remaining ? 





CHAPTER V. 


The Fractions 3, 1, ?, and Tenths. 


24. Fractions—We have already seen (Art. 3) that a 
proiion of a whole unit is called a fraction of it. A fraction 
may also be defined as one ormore of the equal parts into 
which a unit is divided. . 


For example, if the unit be divided into uae equal parts, 
-each of the two parts is called one-half (4) of it; if the unit be 
divided into 4 equal parts, any one of the four parts is called one- 
fourth (4) of the unit, any two are called two-fourths (%) or half 
_ of the unit, any three are called three-fourths (3) of the unit, and 
all the four parts which make up the entire unit are called jfour- 
Jourths (4) of the unit, 


Similarly, if the unit be divided into 8 equal parts, each of these 
parts is called one-eighth (%) of the unit, any two are called two- 
eighths (2) of the unit, any threa are called three-eighths (3) of the 
unit, and so On. ; 

Exercise 11.—(Graphicat), 

1, Illustrate, by means of straight lines, rectangles, and squares 
divided into a suitable namber of equal parts, the fractions 4, 4, 3, 
By 3, a Dp @ $s Be ; 

2. Take some paper réctangles or paper squares and, after fold- 
ing them suitably, cut off from them or Shade in them parts which 
represent the frections }, 4, %, 2, etc, 





i 
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25. Tenths of a unit.—For the sake of convenience the unit 
is often divided into 10 equal parts, and the fractions one- 
tenth. two-tenths, three-tenths, ete., which are ordinarily denoted 
by the symbols io: Ye: Je etc,, are also denoted for 
the sake of brevity and convenience by the symbols: 
"1, ‘2, °3, etce., where the elevated dot or point placed 
before the figures 1, 2, 3, etc., indicates that the num- 
bers following the dot or point are those of parts that have 
been taken oust of the ten equal parts into which the unit is 
divided. ‘Thus we have the fractions 'l, ‘2, °3, ‘4, '5, '6, °7; 
°S, 9 which respectively denote (and may be read as) one- 
tenth, two-tenths, three-tenths, etc., or aS decwmal one, 
decimal two, etc., or as point one, pont two, etc, 


Tt will be easily seen that 10 tenths make the whole unit 
and may be written as 1'0 where ‘0 denotes that there are no 
odd tenths in the number. And 1°0 may be read as ‘ one. 
decimal, nought,’ or as ‘one, point, nought,’ 


Bxercise 123, 


1, Supposing the unit to be divided into 10 equal parts, what 
is the name given to any one of those parts, to any two, to any 
three, etc., of those parts ? 


2. In what two ways may the fractions one-tenth, twoetenths,. 
three-tenths, &c., be represented symbolically ? 


8. Read the following fractions :— 


‘1, ‘3, °5, °9. 45, 75, *). What portion of the unit does each 
of them denote 7 


4. In the subjoined diagram, the whole rectangle ABCD is 
divided into 10 equal parts. What fraction of the whole is each 
of the rectangles AEXD, GHUV, AFWD, AHUD, EMRX, BCTK,. 
OPSL? 





Fig. 4. 


5, Fold some. paper rectangles or paper squares suitably, and cut 
off from them or shade in them parts representing the fractions °1, 
—. 3, '4S, ‘5, ‘6; hs “S; 9. 
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26, Mixed Number.—A number consisting of a whole 
number or integer together with a fraction is called a 
mised number, 


Explanation, Suppose you first take two oranges and then half 
an Orange ; the number of oranges you will now have will be two 
and a half, which is written 24, 1f you took three oranges first and 
then } of an orange, you would have in all 84 oranges (three and 
one-fourth oranges). Similarly if you take 1 orange and °8 of an 
orange, the total number of oranges will be 18 (one and three- 
tenths) ; 2 oranges and ‘7 of an orange will make 2°'7 oranges (two 
and seven-tentbs of an orange) ; and so on, 


The numbers 24, 33, 1°38 and 2°7 are mized numbers, 
27. Graphical representation of mixed numbers. 


4 





Fig. 6 
Exercise 18. 
Represent graphically the following numbers :— 


4. Two and a half, 2. 14. 3. 23. 
4, One and three-tenths, 5. 3°65 G. 19. 


CHAPTER VI. 
Simple Addition. 


28. Addition is the process of combining two or more 
numbers into one number. The numbors to be added 
must be either all abstract numbers, or all concrete numberg 
of the same kind. For example, we can add 3 and 5 without 
sainking of any particalar object and say 8; or we can add 
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3 books and 5 b00ks and say 8 bocks; but we cannot add 
3 books and 5 rupees, 


29. The result of the addition of two or more numbers is 
called their sum. ‘Thus since 3 and § make 8,8 is the sum. 
of 3 and 5. 

30. Simple addition is the addition of abstract numbers 
as 0,6 and 7; or of concrete numbers of the same kind and 


denomination as 5 rupees, 6 rupees and 7 rupees or 5 annas, 
6 annas, and 7 annas, 


31. The sign + (called plus) is the sign of addition. 
Thus, 2 + 3 means that 3 is to be added to 2;2+3 +4 4 
means that 3 is to be added to 2 and to their sum 4is to be 
added, 

$2, The sign = (which is read ‘is equal to’) is the sign of 
equality. 

Tius, 4 + 5 =9 means that 5 added to 4 is equal to 9. 

NotTE.—-The student may prove this graphically by taking on 
squared or plain paper a line ABC in which AB and BO represent 
4 and 6 respectively, 

Exercise 14.—(Ova)). 
(a) Write down a row of figures, thus— 
7, 6, 5, 9, 6, 3, 4, 8, 6, 1, 4, 3, 6. 
Add up the figures beginning from the left, 
Thus—13, 18, 27, 88, &c., without saying 7 and 6 make 192: 
13 and 5 make 18, &c. 
_ Again add up the same figures begining from the right, 
Thus—9, 18, 14, 20, &c., without saying 6and 8 make 9, 
9 and 4 make 138, &c, 

(0) Write down acolumn of figures and add, first beginning 
from the top, then from the bottom. 

(c) Find the sum of the 10 numbers from 1 to 10 (i)by counting 
from 1 forwards, (ii) from 10 backwards, 


33. The sum of two or more numbers is the same in what. 
ever order we add them, For example,8 + 5 and 5+ 8 are 
each equal to13; and4+4+5+6,5+44+6, and6+5-+4 4 
are each equal to 15, 4 
| Exercise 15—(Graphical.) 

Show gvophically, by means of suitable lengths taken on squared 
or plain paper, that (a) 4+ 7=7 + 4; (b) 84+3+4+6=> 8 + 6+3 
=6+34+8=8+6 +8. 
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34, Mental addition of any two numbers of not more than 
three digits — 


Examples.—Add together (1) 25 and 72. 
(2) 187 and 22. 


(8) 289 and 426. 
The mental process is as follows :— 


G) 25+ 70= 95; Nore.—After some practice 
95+ 2=97. Ans. the student should, from a 
(2) 187 + 20 = 157; mere look at the given num- 
157 + 2 = 159, Ans. || bers, simply say 
(8) 239 + 400 = 639: (1)... 20398 9%: 
639 + 20 =‘659: (2) 137;157; 159. 
659 + 6 = 665, Ans. (3) 239; 639; 659; 665. 


Exercise 16—(Orai), 


(a) Find the sum of (1) 72 + 109, (2) 32 + 72 -+- 49, (3) 128 +- 
99, (4) 572 +. 438. 


(6) In the following tables (called magic squares) add the 
mumbers vertically, horizontally, aud from corner to corner, 





(1) (2) 
41 | 34 | 37 | 46 oe © | 
ie A las 267 | 268 | 263 
£\ 36 | 47 | 40 | 35 ste Cao 
rac te Need ee 15 262 7262 | 266 | 266 | 270 
49 | 33 | 38 45 eo en aes 


a ee 


ee 269 "269 | 264° 264 | 265 
39 | 44 | 43 9 pe 


32 SS 





(c) Find the sum of the 10 numbers from 11 to 20 (1) by counting 
from 11 forwards, (2) from 20 backwards. 


(d) Similarly find the sum of the 6 numbers from 26 to 81. 


(e) What number should be added to 850 to make 5C0, to 473 to 
make 700 ? 


35. The following is an example of written addition :— 
Heample,—Add together 40329, 36154, 3005, 36154, and 7843. 


Solution, Wording, 
40329 
» 86154 7, 12, 16, 25 (set down 5 and carry Q), 
& 3005 2,6, 11, 16, 18 (set down 8 and carry 1). 
86154 1, 4,5, 6, 9 (set down 9). 
7343 7, 18, 16, 22 (set down 2 and carry 2), 
2, 6, 8, 12 (set down 12), 





122985. Ans, Nor, -— The words within brackets are 
— —— not to be uttered, 


24 " ARITHMETIC, 


36. Proof of Addition.—In every example in addition, 
after getting the answer in the usual way, that is, by adding 
the columns upwards, add the columns again downwards. If 
the same answer is got as before, it may be supposed that 
the result is correct, since jt is very unlikely that the same 
mistake would occur in the answers obtained in different 
Ways. 

NoTE,—The student is warned against fhe habit of checking 
work in addition by adding the figures in the same order several 
times, For, when figures are added several times in the same 
order, mistakes committed in the first instance are likely to repeat 
themselves, 

EXercise 17. 


(a) Add together the following groups of numbers and verify 
your answers :— 


1. 48693 2. 9876 3. 45 4, 66666 
6907 54s 678 6777 
17284 2123 9 03 88888 
9988 4567 785 ¥999 
57178 89 999 32.446 


5. 66361 + 4905 + 870 +- 83 + 7648 +- 194534, 


6, Five lakhs, fourteen thousand, four hundred and four; six 
crores, eight thousand and eighteen; thirty-four thcusand, six 
hundred and five, forty-five lakhs, nine hundred and eighty, 

(bo) Find the sum of five numbers each equal to nine lakhs, 


nine thousand and ninety-nine, 


37, Example.—Add the numbers 4305, 72486, LUE7, 44869, 
936 without writing them in a column. 





Solution. 

6, 15, 22, 27, 82 ; set down 2, and carry 8; 

3, 6, 12,18, 26, 26. ; set down 6, and carry 2; 

2,7, 15, 15, 19, 22 ; set down 2, and carry 2; 

2,6, 7, 9, 18; set down 8, and carry 1: 

1, 5, 12, set down 12, 

NovTge,—It would be helpful to the student ‘to put a dot at the 

top of each figure as soon as it is taken up. When verifying, the 
dots may be put at the bottom of the figures, 


Heercise 18, 


(a) Find the sum of the following numbers without writing 
them one under another :— 
1. (a) 467, 806, 1234, 7054, (bo) 1234, 456, 7891, 
2, (a) 1009, 7054, 325, 105, 7054. (b) 987, 6543, 2105, 234, 
+ B (a). 2457, 469, 7458, 12549. (b) 4038, 4608, 4806, 4680, 
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(b) Add the following numbers vertically and horizontally -~- 


i, 2. 3, 4. 5. 
5, 4859 84035 239 5556 47774 
Te 23360 982 4386 63328 667 
8, 7984 62380 739 4994 5480 
9, 44075 9724 5528 840 735 
LU. 6967 838 1736 12588 6372 














(c) Find the sum of all the numbers given below by first writing 
down the totals of the rows and then adding up these totals for the 
grand total, Cneck this grand total by writiag down the totals of 
the columns and adding them up :— 





Total of rows | 
123 86 90 424 
89 939 120 88 
600 425 19 §5 
46 AT 204 609 
121 8 746 808 


Seems TREE || egeereten ee eS SLGTELTARAIEOEOR BET EES 





Total of columns 





eee 


38. Addition of the fractions +, 4,2,—Weshall now give 
some exercises and examples involving’ the addition ot the 
fractions 7, 3, and 3. 

Bxercise 19.—( Graphical), 

1. Describe a sguuve ora rectangle to denote the unit, divide 
it into 4 equal parts, and show that 4 +f=4,4 +4 = 3,34 +2 
=I1,t+4 = 1, 

2, Describe two equal and contiguous sgua@res or rectangles 
‘to represent fwo units, divide each into 4 equal parts, and shew 

ers l 3 


rs 3 | bik 
thata +471, erg = ls l+ 3= 1} 





Exercise 20.—(Oral). 
Write down a row ofnambers (integers and fractions}, thas — 
3, 2,42. 2, 2,3,0, 2, 4, Z. 
Add up the numbers beginning from the left, Thus—2$, 2, 34, 
44, &C, 


Again Add up the same; numbers beginning from the right. 
Thus —1, 13, 14, 44, 5, &c. 
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Examples:— Find the value of (1) 33 + 23, 
(2) 472 + 395. 
mental steps of the solution are as follow :— 
(1) 34 +2 = 53; (2) 473 + 380 = 773; 
5¢ + i= 64, Ans, We+9 = 863; 
863 + } = 874. Ans, 
NoTE.—After some practice the student must say no more than: 
(1) 83, 54, 64. (2) 47%, 17%, 869; 874. 
Exercise 21.—( Oral.) 
(a) Find the value of — 
1, 43 + 73. 2, 84 + 98. 8, 14 + 43, 
4, % + 62. 5. 8% +- 67. 6, 34 + 8%. 
J. 255 + 494. 8. 174 + 798. 9. 1204 + 44. 


(0) In the following magic squares add the numbers vertically, 
horizontally, and from corner to corner :— 



































(1) (2) 
+ [38 [5h [4a |e 124/33 | 74 188, 
52 | 48 | 14 [1a | 3 6 | 20 (ile) 5 
are lee imam 
3b |5t | 5 [1a | 2 “10 | 168/15 | 12 | 








CURSES | ssanee | eemecmoo || pei pees 


Exercise 23. 
(2) Add together— 
1. 123 3, 352 8. 264 4, 16064 5. 39786 
302 794 162 769% 706% 
274 729% 264 70z 46544 
(0) Find the sum of fouy numbers each equal to ninety lakhs, 
seven thousand nine hundred ana eleven and three-fourths, 














39. Addition of the fractions ‘1, '2, °3. etc.—We shall now 
give some exercises and examples involving the addition of 
*1, °2, °3, etc. up to 9. | 

Exercise 23,—(Graphical) 
1, Describe a rectangle or a square, to represent the unit, divide 
it into 10 equal parts and prove that *] + °3 = ‘4, °6 + '4 = 1°0, 
5 +2 = °F, 
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2. Describe two contiguous squares or rectangles to represent two 
units, divide each into 10 equal parts, and show that ‘4 + ‘8 = 1°2, 
6+°9= 15,12 4+ '8 = 20 


‘(Sone Sere 


40. Zxample.—Add together °7,'5, °6, °9, °4. 


Solution, 


(1) Beginning from the left we say 7 tenths, 12 tenths, 18 tenths, 
27 tenths, 81 tenths, and set down 3°1 for the answer: or we may 
say simply 7, 12, 18, 27, 81 and set down $'1 for the answer. 


(2) Beginning from the right, we say 4, 18,19, 24, 81; answer 8°» 
Exercise 24.—( Oval). 


(a) Write down a row of fenths and add them up (i) beginning 
from the left, (ii) beginning from the right. 


‘b) Write down a column of feufhs and add them up (i) begin- 
ring from the bottom, (11) beginning from the top. 


41. Example —Add together 45°4, 88°6, 230°7, 109°0, and 
29°8. | 


45°4 Wording. 
ar 8 tenths, 15 tenths, 21 tenths, 25 tenths or 25; 
109:0 set down ‘5 and carry 2. 

29°8 


| 2, 11, 20, 28, 83; set down 8 and carry 8, and so 
§03'5 on to the end, | 


——e 


_ Exercise 25. 
(a) Add together the following groups of numbers :-- 


1, 248 2. 188 3. 123°8 4. 153°7 
17'9 20°9 89°4, 68°7 

48°6 13°7 235°4 344°5 
*12°0 46°5 100°5 544°3 
499 10°1 (hi 888'8 


5. 88°6, 11°9, 55°6, 43°8, 22°0, 20°0, 


6. Thirty-five and seven-tenths, forty and fiveetenths, seventy=- 
one and one-tenth, forty-nine and two-tenths, 


(4) Find the sum of seven numbers of which fhree are each 
equal to 10°5 and four are each equal to 1095. 


CHAPTER VII. 
Simple Subtraction, 


42 Subtraction isthe process of findiag how much is 
lefs when a smaller number is taken from a greater number. 
The number to bs subtracted (called the subtrahend) must ba 
of the same kind as the number feom which it is to be sub- 
tracted (called the minuend) For example, we can subtract 
4 from 9, or 4 rupees from 9 rupees, or 4 yards from 9 yards, 
but we cannos subtract 4 rupees from 9 yards. Tne regult of 
subtracting ons namber from another ig called the remainder, 
or the difference of the two numbers, Tous, when we sub- 
tract 4 from 9, 5 is the *vemainder. 


43, Simple Subtraction is the subtraction of an abstract 
humber from another as 5 from 9, or of a concrete number 
from another of the same kind and denomination as 5 rupees 

‘from 9 rupees. | 


44, The sign—(called minus) is the sign of subtraction, 
Thus, 9—4 means that 4 isto be subtracted from 9; and 
9—4==5 means that the remainder after sibtracting 4 from 
9 is 5, and is read ‘ nine minus four is equal to five,’ 


Note,—The sign —— is sometimes used as the sign of subtrac- 


tion. Thus4t——.9 =—5 means that the difference between 4 and 9 
is 5, 
Exercise 238—(Graphical), 

1, Prove graphically, by taking suitable lengths on squared or 
plain paper, that 14—9 =§, i8—7—3=8. 

45. When three or more numbers are connected by the signs of 
addition and subtraction, the result will be the same in whatever 
order the processes of addition and subtraction are performed. 

For example, 16—7—5 and 16—5—7 are each equai to 4; 9—4+6 
and 9+6-—4 are each equal to 11, Similarly 15 — 9 + 4-3 =15 +- 
4—8—9 =15—9 —-3 4.4=4+415—9—3 and go on, 

Exercise 27—‘Graphical), 

1. Draw on squared or plain paper a line AB 10 units long ; 
produce it to C sothat BC may be 5 units; then cut off from 
AC a length CD equal to 8 units; hence show that 10+5—8=7. 
Again take AB = 10 units, ; cut off fromit BD = 8 units; then 
wroduce AD to C so that DO = 5 units; hence show that 10—8+5 
= 7. Now note that you have thus proved that 10+5 —8 
= 10 — 8 + 5, . 
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9. Similarly show that12 —~4 +6 =12+6— 4,15 —8— 83 
=15—$8—S8,17—4—83+5=17-—8+5—4. 
Exercise 28—(Oral), 
(2) Write down a row of ten or twelve figures, thus— 
Pee ee. Oy. 45: oy hy. 4 Of ay 
and subtract these figures in succession from any number greater 


than 1U0, (1) beginning frem the right, (2) beginning from the 
left, 


Thus, taking 120, say (1) 118, 112, 111, 110, 101, &c, 
(2) 118, 111, 110, 105, &c, 


(0) From any number greater than 55, subtract in succession: 
the first 10 numbers, commencing first with 1, and then with 10. 








46. Mental Subtraction of numbers of two or three digits, 


Example.—Subtract (1) 37 from 70, (2) 67 from 175,. 
(3) 189 trom 35l. 


Mental process— | 
NovTs,.—Af | i 
(1) 70-20 = 40; ter some practice 
ie 7 io the student should, from a mere: 
Pecone rare look at the given numbers, 
(2) 175— 60 = 115; simply say— 


115— 7 = 208, Ans, 
a (1) 70; 40; 33, 
(8) 851—-100= 961; | (Q) 
251— 80= 171; 
L1I— O9= 162, Ans. 


175 ; 135 3-708. 
| (8) 861; 951; 171: 262. 


Exercise 29.—( Oval). 
(a) Find the value of — 


1, §0—46. 2 20—74, 8 210-83, 
4, 1387—54. 5, 205—76, 6. T9—65. 
7. 850—155. 8, 406—269, 9. 854—-175. 
10, 159—465. 11, 841—171. 12, 827—1659. 
13, 426—271, 14. 400—2'6. 15. 500—164, 


(6) From any number greater than 150, subtract in succession. 
the numbers in each row and each column of magic square (1) in 
Exercise 16 on page 23, 


(c) From any number greater than 900 subtract in succession the 
numbers in each row and each column in magic square (2) in 
Exercise 16 on page 28. 
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(zd) From any number greater than 500 subtract in succession 
the numbers from 10 to 20, from 15 to 25, and so on, 


(e) 1. At the Census of 1911, the total population of India was 
815 millions, of which 161 millions were males. Find the female 
population and the excess of the male population over the female 
population, | 

2, The length of the earth’s equator is 26 thousand miles, and the 


distance of the moon from the earth is 340 thousand miles, What is 
the difference between these two distances ? 





49. Written subtraction may de done by “Saree wethodg— 
viz. (1) method of decomposition (commonly called method of 
borrowing). (2) method of egual addition, (3) metbod of com- 
plementary addztion 


We shall hers do a sum by the first two methods, 
Example,—Subtract 296035 from 420604, 
(1) Solution by the method of decomposition. 





420604) 14—5,9;9—3,6;5—0,5; 10-6, 4; 
296036 11—9, 2; 32, 1. 
124569 es 





(2) Solution by the method of equal addition. 





420604 14—5,9 ; 10—4,6;6—1,5; 10—6,4; 19—10, 2; 
296085 s 

, ‘9.4 

124569 





Explanation of method (2) —Since 5 cannot be taken from 4, we 
add 310 to 4 which makes 14; and 6 takenfrom 14 leaves 9. Now 
setting down 9, we add l (2,¢., 1 ten to 8 tens) which makes 4, But 
since 4 cannot be taken from 0, we add 10 to 0, which makes 19. 
Then 4 taken from 10 leaves 6, which is set down. Proceeding in 
this way, we get 124569 for the difference of the two numbers. 


48. Proof of Subtraction.—To prove subtraction, add the 
remainder to the Smaller number ; if the result is the same as 
the darger number, the answer is right, 

| Exercise 30. 
(a) Perform the following subtractions by &wvo methods and 
verify your answers :— 


1, 688125° 2. 290600 8. 810040 4, 17659 
492816 179605 34769 8967 
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5, 876548 6, 987654 7. 444444 8. 502080 
845678 $8765 §5955 16567 


(b) Fyrom one crore forty thousand four hundred and six faze 
away ninety lakhs nine hundred and ninety, 

(c) Find the value of — 

1. 10085—9999, 2, 2683—18765 
8. 6555-1 19844 4, 54322——_4109.( 00. 

(dq), Wind the difference between— 

1. 4589 and Lu:54, 2, 200001 and 16566. 

(e) Mount Everest in India is the highest peak in the world and 
ds 29,012 feet high. How much higher is it than Mount Blanc, 
the highest peak in Kurope, which is 15,732 feet high ? 

(f) Find the value of— 

1, 22000—1450—2765, 2, 12000—8888—1284, 
8. 7545 + 405i1—9086. 4, 10000—4444 + 5055. 
5, 9555--8888—1667—2228. 





49. Subtraction of the fractions 4, 3, ¢.—We shall now give 
some examples and exercises involving the subtraction of the 
fractions 4, &, 2. 

Exercise 31—(Graphical). 

1. Describe a rectangle or a square to represent the unit, divide 
it into four equal parts, and show that 4—4 = i, 3 —}5 = i, 
$—i=3,1—4=§1—4—3,1-—$ =}. ‘ 

a, Describe two equal contiguous sguares or vectangles to re- 
present ¢zvo uwnets, divide each into 4 equal parts, and prove that 
di —4 = 97,12 —7 =97,2—§ = 14,2—-—7 = hi. 

Exercise 32-—(Ora/). 
Write down a row of numbers (integers and fractions) thus— 
4, 2,4, 4, #, 1, 4,4, 8, 2; and subiract the numbers in order from 
any number of two digits, (1) beginning from the right, (2) begin- 
ning from the left, 

Thus, taking the number 10, say 

(1) 10, 94, 64, 6, 5%, 4%, &e., 
(3) 10, 94, 74, 72, 62, 6, &c. 





50. Examples.—Subtract (1) 8} from 15/°(2) 28 from 44, 
(3) 27% from 854. 
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The mental process is as follows :— 


(1) 16 -—- 8 =7; . ; Note :—After some practice 
7—3= 62, Ans, the student should, froma mere 
(2) 4k — 2 x QO; look at the given numbers 
24 — $ = 12, Ans, simply say— 
(3) 854 —20 = 66}; (1) 40 Toa. 
654 — 7 = 68}; (2) 44; 2h; 73. 
58 — § = 5732. Ans. (3) 854; 654; 584 ; 573. 


Exercise 23—(Ora/). 
(a) Find the value of— 
1, 15 — 94. 9. 14 — 8%. 38. 5 — 1}. 4, 10 — 3}. 
5. 54 — 8. 6, 64— 24. 7. 12; -—98 8. 154 — 2}. 
9. 953 — 164.10. 1214—853. 11. 1385 — 864. 12. 100 — 56}. 
(b) Wrom any number gieater than 20 subtract in succession 


the numbers in eacb column and row of the magic square (1) in 
Exercise 21 at page 26 


(c) From any number greater than 60, subtract in succession 
the numbers in each row and each column of magéc square (2) in 
Exercise 21 at page 26. 

Exercise 34. 

(a) Perform the following subtractions and verify your 
answers :— 

1. 15084 2, 10504 8. 20503 4, 16142 














8863 6431 17013 1652 
6. 121% 6. 10093 7. 8691 8. 1000 ¥ 
163 9094 40983 7642 














51. Subtraction of tenths.—We give below exercises 
and exemples in the subtraction of the fractions °1, °2, °3, etc. 


Exercise 35—(Graphical). 


1. Describe a rectangle or a square; and taking it to represent 
the unit, divide it into 10 egual parts, and prove that '9 —-4 =°5 
5 — Ba 2, 10-- 4 = 6. 

2, Describe two equal and contiguous rectangles or squares to 
represent two units, divide each rectangle or square into 10 equal 
parts, and show that 156—‘6]@© 9, b8—9='9 9 '5=1'5, 
2 — 1°3 — rhe 
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Exercise 36—(0ra/). 


Vind the value of — 
1, ‘9—°4, 2. 1°35—'6, So. £0 7: 4, “Bt, 25, 
5. °8+°4—'6. 6. 4°6-—-26+-1'1, 7, 5—2'4—1'6. 


Exercise 37. 


(a) Perform the following subtractions and verify your 
answers :— 
1, 24'8 2, 125°4 8. 248°0 4. 1000°6 
15:3 72'6 144°7 937°8 
5. 464°3 + 2080. 6. 200—175°9. 7, 108'5—465'9, 
(>) Find the value of :— 
1. 485—4°8-+6l's. 2, 100O—125°5—720°6. 
(c) From one hundred sudtract fifty aad seven-fenths and from 
the remainder take away fifteen and six-tenths, 
(2) From 1000 subtract 2134 three times, 


Exercise 38. 


1, Subtract the largest number of 4 digits from the smallest 
number ot 6 digits. 


2. Find the difference between the smallest number of 6 digits 
beginning with 1 and ending with 6 and the largest number of 6 
digits beginning with 5 and ending with 1? 

‘8. From the dargest number of 5 digits beginning with 6 and 


ending with 6, take away the smallest number of 5 digits beginning 
with 6 and ending with &. 


4 From the sum of the siz numbers of 3 digits that can be 
formed with the figures 4, 2, 1, take away 999. 


6, From the least number of 7 digits subtract the sum of the sia 
numbers of 4 digits that can be tormed with the figures 8, 8, 4, 2.1, 


6. To the difference between the greatest number of 5 figures 
beginning and ending with 4 and the /east number of 6 figures 
beginning and ending with 4, add the number consisting of 4 fives. 


7. Add the Jargest number of 5 digits to the difference between 
the number consisting of 5 siwes and the — wumber of 
6 digits. 


8, What is the difference between the Jocal values of 83 and 54 
in the number 2830546 ? 


9, Subtract the Jocal value of 6 in 140601 from the lecal value 
of 4 in the same number, 


3 


CHAPTER VIII. 
Measuring with the Tape.* 


52. Measarement correct to a foot.—If the distance 
between two points be found by measurement to consist of 
a whole number of feet together with a fraction of a foot, the 
fraction is often left out if it is less than 4 and taken as 1 if 
it is ewactly 3 or more than 4. For example, 742 ft., 742 ft. 
and 742 ft. are taken respectively as 74 ft,, 75ft., and 75 fs. In 
these cases the measurement is said to be expressed correct to 
a foot, 

Notes 1.—For measuring with the tape lengths greater than say, 
8 or 4 feet, two persons are required, 

Norge 2,—Iu measuring with the tape, the outer edge of its ring 
may be placed at one end of the distance to be measured or the 
mark { (indicating a length of 1 ft.) ; in the latter case i foot is to 
be deducted from the length denoted by the mark af the other end 
of the distance measured. 

Novts §.—If the distance to be measured be longer than the 
length of the tape, a string of sufficient length may be tightly 
stretched between the ends of this distance and the string then 
measured ion parts and the total length found out from these 
measurements. 


Exercise 39—(Practical), 


1. With the measuring tape measure each of the following in 
feet andinches. Let the measurement be correct to 1 foot or 1 inch 
as the case may be :— 

(a) The length, breadth and diagonal (7.¢,, distance from corner 
to corner) of the floor of a room, a tennis or badminton court, a 
black-board, a bench, a table, etc, 

(b) The length of the shadow thrown by a post fixed in the 
ground at different hours of the day; a log of wood lying on the 
ground ; a wall; your own shadow at different hours of the day ; the 
circumferences} of the curb of a circular well, of a tub at top and 








* fo the Teacher—Measuring tapes are available in three 
lengtbs, namely, 265 feet, 60 feet and 100 ft ; and two or three of 
each of these kinds may be provided for the class. Each of the 
pupils may also be asked to provide himself with some suitable 
length of ordinary tape and divide it into foot lengths by placing 
the foot-marks on slips of paper pasted on the tape at the proper 
places, In this case fractions of a foot may be judged by the eye, 
as to whether they are less than, or equal to, or greater than &. 


+ These may be first measured with a string and the string then 
measured with the tape, 
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bottom, of a cask at the middle and at the ends, of a round table, 
etc. 

2. Estimate the length and breadth of a hall, a table, eftc,, and 
check your estimate by measuring with the tape. 


S35. Measuring with the Tailor’s Tape*.—Some small 
measurements may be conveniently made with the Tatlor’s 
Tape which is 5 feet or 60 inches long. 


Exercise 40—(Practical). 
Wind, by measuring with the Tailor’s tape— 
1. The height of a chair, a stool, a box, ¢¢ cetera. 


2. The length, breadth, and diagonal of a sheet of card-board, 
an exercise-book, a sheet of foolscap paper, an atlas, a slate, etc. 


8. The circumference of a bucket at the top and at the bottom, 
4. The length of an umbrella, a walking stick, etc. 
5. The chest, neck, head, etc. of two or three boys. 





CHAPTER IX. 
Simple Multiplication. 


34, Multiplication is a short method of finding the sum 
of @ number repeated or added to itself any number of times. 
The number that is to be repeated is called the multiplicand, 
the number that denotes how many times the multiplicand is 
to be repeated is called the multiplier, and the sum thus 
found is called the product of the two numbers. 


EHaplanation.—Suppose we write down the number 5 four times 
and find by actual addition that the sum is 20, If we remember 
the result of this addition, and say at once that 4 fives added 
together make 20, or briefly 4 ¢imes 5 is 20, we are said to multiply 
§ by 4, In this case, 5 is the multiplicand, 4 the multiplier, and 20 
their product, 


55. The sign x (which is read into or multiplied by) is the 
sign of multiplication. 

Thus 6 X 4 means that 5 is to be multiplied by 4: and 5x4=20 
(which is read ‘ five into four is equal to twenty ’) means that the 
product of & multiplied by 4 is equal to 20. Again 2x83x4 
means that 2 is to be multiplied by 8 and tue result by 4. 


* The class may well be provided with half-a-dozen tailor’s tapes, 
and each pupil may be asked to provide himself with one. 
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Exercise 41—(@raphical), 


1. Draw on squared or plain paper a rectangle containing 3 rows 
of 5 small squares each, and prove by counting these squares that 
5 x 3 (i.¢c., 8 times 5) = 16, 


3. Draw twocontiguous rectangles each containing 4 rows of 
8 squares each, and show by counting the squares that 4x3 x2==24. 


38. Prove that 4x6@—@24, 5x5=925, 8x8x%2=18, 2x5x8=80. 





56, Multiplication Table.—It may be noted that the 
Multiplication Tabie which the student is presumed to have 
already learnt by heart up to 16 times 16 has been constructed’ 
by actual addition. 


Nove,—Since the sum of any number of ciphers is cipher, the 
product of 0 by any number is 0, 


37. When the quantity to be multiplied (z¢., repeatedly 
added) is a simple quantity like Rs. 5, or 5, the multiplication 
is called simple multiplication, and when itis a compound 
quantity like Rs. 54 as. or 2 feet 3 inches, it is compound 
multiplication. We shall in this chapter deal only with 
simple multiplication. 


58. Continued Multiplication.—The multiplication of 3 or 
more numbers is cajled their continued multiplication and 
the product is called their continued product. 


For example, the continued product of 2X3x4 is 24, the: 
continued product of 2x24 5 is 80. 


59. It is evident that the mulziplicand, i e., the number to 
be repeatedly added, may be any number, abstract or concrete; 
but the multiplier, which denotes only the numberot times 
the multiplicand is to be repeated, must necessarily be an 
abstract number, since it would be absurd, for example, to. 
speak of 5 rupees multiplied by 4 rupees. 


It is also clear that the multiplicand and the product must 
be both abstract quantities, or both concrete quantities of the 
same kind. Thus 5 multiplied by 4 gives 20, while 5 rupees. 
mulviplied by 4 gives 20 rupees, 


60. Order of Multiplication—From the multiplication 

table we findthat 8 x 4=32and4x 8= 32;3 x 2x 5=20, 
2x5x3=30; and so on. From these examples we may infer 
that the product of two or more numbers is the same in whatever 
order they are multiplied, 
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Exercise 42—(Graphical), 


1, Show graphically that 5x4=4%x65 by describing a 
rectangle whose length is 6 times and breadth 4 times a small length, 
dividing it into 20 equal squares, and considering these squares first 
as 4 rows of squares each and then as 6 columns of 4 squares 
‘each. 


2. Prove likewise that3 x 4=4%x3, 6x 424 x 6, 


8. Describe 4 contiguous rectangles 8 units of length long and 

2 units of length broad, and divide each rectangle into 6 equal squares. 

The large rectangle will denote the product of 3x2x4or2 x& x 4, 

Again consider the large rectangle as 2 rectangles of 12 squares each, 

(1,.¢.,,4«8 or 8x4 squares); then the whole rectangle will denote 

4%8x«x2 or 8x4x2, Hence show that 8x2x4=<9x8x4e4x5x2= 
3x 4x 2. 


4, Prove likewise that 2x5x8=5x2x8=5x3x2=3x5x@, 


61, Factors——-When several numbers are multiplied 
together, each of them is called a factor of the product. 


Thos since 8 x 5= 15, 3 and 5 are the factors of 15; 
similarly 2, 3 and 5, or 15 and 2, or 10 and 3, or 5 and 6 are 
the factors of 30. 


Exercise 43—(Cral). 
i, Divide the following numbers into any two factors ; — 
16; 25; 49; 48; $5; 77; 65; 91 ; 64; 63. 
2. Divide the following numbers into any three factors :— 
33; 86; 72; 54 ; 48; 108; 64; 128, 


62, The learner, who knows the multiplication table 
thoroughly well, can multiply any two numbers together by 
the application of the following principles :— 


(1) We multiply by the whole of a number, when we multiply 
successtucly by ws factors. 


For example, § x 12 = 60; and 5 x 8x 4=15 x4=<60, Thus 
5 x12 <6 x 3 x 4, which can be proved graphically by taking 
a rectangle containing 12 columns of E squares each and dividing it 
‘info 4 rectangles containing § columns of 5 squares each, 


Exwercise—Prove graphically that 8x 140=8x4x4; 4x 15 
=4x5x3, 
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(2) We eultiply one number by another, when we multiply each 
ofthe parts of the former by each of the parts of the latler and 
add the several partial products together for the entive product. 

For example, we multiply 25 by 7, when we multiply 6 and 
20 separately by 7 and add these two products; We multiply 25 
by 87, when we multiply 40 and 6 first by 30 and then by 7 and add 
these four products together. 

Hgercise 1.—Prove graphically that 25 x7 = 20 Xx7T+5% 7 
by taking a rectangle 25 units in length and 7 units in breadth, 
and dividing it into two rectangles 20 units by 7 units and 8 units 
by 7 units, 

Lwercise 2,—Prove graphically that 95 by 87=20x 30 + 20% 7 
+305 +76, by drawing a rectangle 26 units by 87 units and 
dividing it into 4 suitable rectangles, 

(8) We multiply a number by 10, 100, 1000, ete. by affixing to it 
1,2, 3, ete, ciphers respectively, J 

Lixplanation,—It follows from the principle of our notation (Art. 7) 
that to place a cipher to the right of a number has the offect of 
multiplying it by 10, because each figure, being removed one place 
to the left denotes 10 times as much as before, In the same way 
by affixing 2 ciphers to a number we multiply it by 100, by affixing 
3 ciphers we muliply it by 1000, ard so on. 


63. The following results are deducible from the princi- 
ples stated in the previous Article :-— 

(1) 8x1000=8000; (2) 200x16=3200; (8) 5000x6=80000; 
(4) 20x80=600; (5) 8000 x 200 = 1600000; (8) 500x 1200=600000. 


Exercise 44. 


Write down the following products :— 
1, 1009 x 9. 2 3000x 15. 8, 400 x 16. 4, 300 x 40, 
5. 200 x 500. 6, 1200 x 1200. 7. 800 x 160, 8. 500 x 14, 





64, The following are examples of multiplication by the 
numbers 2 to 16 and by the same numbers followed by one or 


more Zeros :=~ 














(1) (2) (3) (4) 
9468 12060 945 1480 
9 15) 70 13/00 
22219 180800 17150 1924000 
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Bxercise 45. 


(A) Perform the following multiplications :—_ 


1. 92985 x 12, 2. 1086 x 16. 8, 888 x 18. 4. 2008 x 9 
5. 3240 x 11, 6. 4460 x 80. 7. 8820 x 400, 8, 121500 x 800, 


(B) Find the following products by multiplying by the factors: 


of the multiplier :-— 
1. 405 x !2. 2. 7608 x 28. 8, 1099 x 86. 
4. 6005 x 48, 5. 8994 x 81. 6, 4845 x 77. 
7. 123466789 x 54. 8. 937654821 x 45. 9, 251 x 144. 
10. 146 x 121. 12. 486 x 108. 12, 7 x 325. 


13, 80800 x 72. 14, 7125 x 6400. 15, 94500 x 1760. 


65, To multiply (1) 4237 by 368, (2) 1325x408. 


(1) Since 4237 x 8090 = 1971190 a (1) 
4937 x 60 = 254220 4 (2) 
and 4237 X% 8@ 33896 sae (3) 


The entire product is equal to the sum of the three partial 
products (1), (27, and (8), 

And since the order in which the figures of the multplier are 
taken is indifferent, we may exhibit the partial products in the 
following two ways, omitting the zeros at the end of the partial 
products, by 8 and 6, care being taken that the first (right-hand) 
figure of each partial product is set down under that figure of the 
multiplier by which it is produced, 





(1) Method (A) Method (B) Method (A) again. 
4237 4237 Ale 7 
363 368 3168 
12711 33896 12:7\111 
25422 25422 2)514/2/2 
33896 12711 3/3/8196 
1559216 1559216 is/siolo - 


, To the Teacher.—(1) The student must be made tO see that 
it is often desirable to set down a multiplication sum well to the 
right-hand side of the paper, slate, or black-board (and a division 
sum well to the left-hand side), 


(2) Method (A) given above is rather difficult as it requires 
great care in writing down the figures of each partial product in 
their proper places, But as this method is useful in abbreviated 
multiplication of integers and decimals, the student must be 
encouraged te learn this method, drawing lines if necessary as 
Missdite in the 8rd column of each solution till he can dispense with 

em, 


2 CvTR wnoerer 
ile Ba ff , 4 i; i : { wah | } moa 
6 pen, Th, SR yeaa . 
4. i) 4 a 4 2 7 i a a o>) EP vee : 
Pha ithe SNe” Bae A fon i STU) es 
et ae athe alle ead BD fae by ba 


ea a alte 
s x } 4 - * ye = re - a 7 
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(2) Method (A) Method (B) Method (A) again. 
1325 1325 | 1/325 
408 408 40/8 
5300 — 10600 5|3 0,0) | 
10600 5300 1 0\6\00 
540600 540600 =| - - ce 
ieee : =. rie 40.60 0 


66-A, Short Multiplication.—Since multiplication by «4 
number not greater than 16 requires only one line of multi- 
plication, this kind of multiplication may be called shové 
multiplication. 


66-5. Long Muitiplication.— Multiplication by a number 
greater than 16 is called long multiplication, since it requires 
several lines of multiplication. 


Exercise 46. 
Perform the following multiplication by method (A) of Art. 66, 


(A) 1. 448 x 212, 9 70h © 18%, 8. 666 x 455. 
4, 240 » 883. 5. 606 x 555, 6. 947i «x 32L, 

T, 418 x 818, R, 428 xX 365. 9. 699 x 8Li. 

10. 824 x 324, tl. 481 x 481. 12, 456 x 466. 

(B) 1. 864 x 108. 2. 548 x 209. 3. 2238 x 404, 
4 382 x 804, 5. 620 x 208. 6. 730 x 805, 

7%. 818 x 803, 8. 708 x 406. 9. 606 x 606, 


10, 4384 x 707, 11. 909 x 9.9, 12. 1205 x 804, 
18. 237 x 9008. 14. 12uU8 x 3005. 15. 4008 x 1006. 
16, 1025 ~ 4902. 17. 2015 x 3006. 18, 8009 x 3009, 
19, 716 715. 20. 440 x 440, 21. 76506 x 7505, 


(C) 1. 2490 x 4200. 2. 1400 x 81000, 8. 203023000. 
4, #5000 x 620. 5. 10200 x 72000. 6. 242) x 80000. 
7, 9I10 x» 9100. 8, 6250 x 62000, 9. 8038)89080c0, 
10. #450 ~ 8450. 11. 4500 x 4500, 12. 802)0x80)200, 


Exercise 47, 


Find the continued products of :— 


1. 2572x302, 2, 4725 %104. 3. 1718 x 3C6. 
4. 750 x65ux25000. 6, 45800105000. 6, 225x8°O x 8100, 
7. 480 700%96000, 8. 161x161x161, 9. 203x203 x 203. 


Exorcise 48, 
Find the following products by short multiplication and by long 


multiplication, and compare the two answers :— 


1. 845%21. 2. 7028x45. 8, 2856x105. 4, 6504x121. 
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67. It isof the utmost importance that the student should 
be able to test the correctness of results in multiplication. 

The simplest way of testing the accuracy of work in multi- 
plication is the method known as “casting out the nines.” 

68. Casting out nines.—To cast out nines from a number, 
we add up its digits, omitting the nines and subtracting 9 
whenever the sum exceeds 8. 

For example, taking the number 796532, we have 7+6 = 
13, 18 — 9=4, 44+5=9, 9—9=0,04+3=3,3 + 2 = 5; so 
that 5 is the resuls of casting the nines ous of 796532. 

Norg.—To cast out nines from a number, we may add up the 
digits of the number omitting the nines, then add up the digits of 
this sam, and proceed in this way until a single figure is obtained, 
The process in the case of the above number 796532 will be 7, 18, 
18, 21, 83; 2, 5; so that 5 will be the result required, 


Exercise 49—(Oral). 
Cast out nines from the following numbers :— 


1, 234095, 2. 9875046. 8. 93689048, 

4, 4569876, §, 14285007. 6. 4466357, 

7. 411.0282, 8, 6908452, y, 6670420. 
10. 8888871. li. 70707127. ly, 800101104. 


69. Proof of Multiplication.—To test the correctness of a 
result in multiplication, cast out the nines from the multipli- 
eand and the multiplier; multiply the two results thus 
obtained and cast out nines from this product; if this last 
resulf is the same aS the result of casting out nines from the 
answer to be verified, the answer is most probably correct ; 
otherwise it is certainly wrong, 


BRuample.— Multiply 8365 by 124. 


ar. RS Multd. vw 
_ lip a. 
| |3|3 380 | Multd. x Multr. 3 oe 





100 3 
eee A 
‘als lel ea i. \ 
a eee 6 “hy 
Heplanation—Casting out nines from the multiplicand, we get 4. 

Casting out nines from the multiplier, we get 7. 

The product of 4and 7 = 28. 

Again casting out nines from 28, we get 1, 

Now casting out nines from the answer, we get also 1. 

Hence the answer is most prubably right, 
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Exercise 50. 


Find the following products by the method A of Art. 65 and verify 
your answers by casting out nines :— 


(A) 1. 185X33. 2. 40957. 3. 14349, 4. 78077. 
5. 448%75. 6. 808X55. 7. 94594. 8. 679X59. 
9. 1852127. 10. 12345678945. 11. 98765432154. 


(B) 1. 32453031. 2. 1005X5001. 3. 40414401. 
4. 406012030. 5. 36541221. 6. 8365x1240. 
7. 4321X1234. 8. 10492009. 9. 40088021. 
10. 450012007. 11. 105066050. 12. 850940060. 
13, 30413041. 14. 4201042010. 





70. To verify the continued product of three or more 
numbers, we have to multiply together the results of casting 
out nines from these numbers and examine whether the 
result of casting out nines from this product agrees with the 
result of casting out nines from the product to be verified. 


BxXercise 51. 


Verify the following results:— 


1. 236X12478=2282592. 2. 34548 X177=2931120. 
3. 225%413X705=65512125. 4. 283771 XK29=2133124. 





‘71. The following are examples of the Oral multiplication. 
of small numbers :— 


Ewample (1) Find the value of 234 x 4, 
Mental Steps. 


Indian Method. English method. 
200 X 4 = 800 
SUX 4 <= 120 234 
wee 4 
920 ae 
4xX%4= 16 936 Ans. 
936 Ans. 


‘Exerelse 52—(07a!l). 


A. Find ovally by two methods the following products and 
verify them by casting out nines :— 
1, 87X 4, 2. LIDS Rea 3, DOS. ayy X12. 
ee ea 6. 314x 8. 7.” SOG Ta: 8. 184X 7. 
9, 75X36, 10, 40X64. 11. 20550. 12. 34560. 


SIMPLE MULTIPLICATION... 43 


B. Find the continued products of :—= 


128 KES x6, 6 2 BKAKS KOXT7: 3. 4X5xX6X7X8. 
4. 3X5xX7x9. 5. 2X4X%6xX8X10, 6. 4X7X5XI11. 





Rxample (2) Find the value of 385 x 23. 
Mental steps, 


20 < 5.=3 100 
30 * 20 = 600 ei, 
30° xX. 3 = 290 790 
an 3x Sis 2) 
690 —— 

805. Ans. 


Exercise 36—(0ra!). 
Find the following products and‘ verify them by casting out | 
NINES? — 


i OS o8n 9 34901. 35 17 KNB. 4. 21K, 
5. 3X8X27. 6. 12X3X24. 7. 7X7X18. 8. 6X4X35. 





Reample (3) Find the value of 25 x 25 x 40 x 80, 
| Solution. 
| a 2 . | the answer is 2000000, affixing 
ee ti ee o aca : ty the two ciphers in 
and 80. 


Exercise 54—(Or.!). 
Find the following continued products :— 


1 20 X60 X 120. 2. 80 X 80 X 80. 

3. 15 xX 150 X 40. 4, 300 X 80 X 9. 

5. 600 < 600 X 600. 6. 1600 XK 160 X 30. 

7, 40 X 40 X 40 X 400. 8. >. x00 X. 500 x5000. 
9, 20 X 30 X 40 X 50 X 60 | 


10. 110 & 100 X 60 X 50 X 40. 
il, 550 X 500 X 40 X 40. 
12. 25x 250 x 40 x 400. 





72. Square and Cube —The product of a cumber multi- 
plied by itself once is called the square_of the number; and: 
the product of a number multiplied by itself twice is called 
the cube of the number. 


For example, since 5 x 5 = 26,25 s the square of 5; and since 
5 x 6 x 5 = 125, 125 is the cube of 5, 


be 
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_ 73. Power.—The product of a number multiplied by 
itself any number of times is called a power of that number, 
Thus, 4 is called the second power of 2; Sis colled the third 


power of 2; 16 the fourth power of 2; 32 the fifth power of 2; 
and so on. 


74, Examples.—Find (1) the square of 24, (2) the cube of 
.¢, and (3) the 4ch power of 5, 


(@) 
(0) 
(¢) 


(a) 
(e) 
(7) 
(9) 


(a) 
(6) 


(1) 24X24 (2) 7X7X7 (3) 5X5X5X5 
20 20=400 7X7=49 SXo= 25 

20% 4= 80 49x 7 95X5 
480 7980 20X5=100 
20% 4= 80 | aid 6s ae 5x5= 25 
se 9X7= 63 23 
560 an 125 

a 343 

1X ee fo 1255 
376 | 100X5=500 
| | 20X5=100 
| | 600 
| Sxe 25 
| | 625 


Exercise 55—( Ural). 


Name the square of the numbers t to 16 inclusive, 

Find the squares of 25 and 21 and remember them. 

Find the squares of — 
L. U8. 8. 8). 4 18> ASB. So ary atee 6, AT. 6, 83 
7, 85. By 4B... QvBBe y WO. 28,. DLs edi?) 12. 64, 

Find the cubes of the numbers } to 10 inclusive. 

Find the 4th powers of the numbers 1 to 5 inclusive, 

Find the 6th yowers of the numbers 1 to 5 inclusive, 

Find the 4th, 5th, 6th vowers of 10, 


Exercise 56. 
(Answers to be verified by casting out nines.) 
Find the sguares of — 
1, 145, 2 i128. 8, 2650. 4, ‘T7150. 6. 1040, 
Find the cubes of — 


We l,.. we. $B a a ad 
7. 102. 8 120, 9. 220. 10, 180, 11, 41. 12. 62, 
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75. Multiplication of the fractions 4, 4, ¢ 
(1) By repeated addiiion yx & 
we can find the products of 
each of the fractions 4, 3, and } "in. 
by the numbers 2 to 10. eS = 5 3 
ct ae ee 


For example, 2 x 8=3+? 
+ 2 = 21, which can be shown 
graphically as in the margin. 





Fig. 6. 

(2) By multiplying by 1t0 the product of these frac- | 
tions by the numbers 2to 10, we can find their products by 
20;5'30,.......:p to 100, 

For example, since +7 = 13,470 = 12x10 =1xI10 
+2x10 = 10+74 = 173. 

(3) By Bp ieg by 10 the products of these fractions 
by the numbers 20, 90...... up to 100, we can find their pro- 
ducts by 200, 300...... up to 1000. 

For example, since +x 70=173, =x 7002172 x 10 =17 x10 
+2x 10=170+5=175. 

The multiplication tavle given below Phen has been 
obtained in the manner explained above is of much practical 
use, and the student is therefore strongly recommended to 
commit it to memory. 

Multiplication Tabie of the Fractions i, 4, 2.* 
(To be learnt through the medium of the student's 
vernacular.) 


10°45 793 100 4 25 


peat | 

peta BES 200 ,, 50 
Sea re Aare ier Sano gs 
Aee cot AO AD 400 | 100 
Sankt 50 ,, 123 500 | 1925 
Ce 60 ,, 15 600 ” 150 
7 ges fla 70. 4 493 700 975 
ee 80: 4,,:120 800 | 200 
Gr Oe 90 |, 223 900" 225 
10¢., Be 100 ., 25 1000. | 250 


LT LTS LEC SLD LEIS LAL SELLE TELNAES LD EEE 

* To the Teacher.—The student may, when he has Jearnt 
fractions, be made to construct similar multiplication tables for the - 
fractions jz, 4, ,3, and to learn them by heart through the medium. 
of the vernacular, 
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1 4 2 IO otha 100 4 50 
gern $0u.,,0.10 200 ,, 100 
Be a97 5 300 .. 150 
A= ee 40 ,, 20 400 ,, 200 
Ste Age 50 ,, 25 500 ., 250 
ae, 60 . 30 600 ,, 300 
Dy preteen 70. 6°35 700 ,, 350 
8 . 4 80 ,, 40 800 ,, 400 
9° 43 | 90, 45 900 ; 450 
0" 5 100 ,, 50 1000 , 500 
ae: 10 % 7% 100 3 75 
es 90.4, 215 900 ,, 150 
Bi fae 30. ,, (224 300 ,, 295 
4 8 2 40 or) 30 400 i) 300 
OF gee oe LE | 500 ,, 375 
6.,, 4h 60... 45 600 ., 450 
7 eS 70...: 52k 700 ,, 525 
ea: 80 ., 60 800 ., 600 
9 ,, 6% OG, 67 900 ,, 675 
We,-7 7k 100 ., 75 1000 ,. 750 








Norg, —The above table is to be read thus —Once ¢ is 4, 10 times 
+ is 24. 100 times 4 is 26; and so on. 


Exercise 57, 


(a) Let the pupils question one another on the above mulfti- 
plication table, 

(b) Let the pupils prove graphically that— 

1. 4+X7=12. 2. $X9=—4b. 3. 4x<8=6. 

4, 4X10=5. 5, &X5=38. 6. 4X9=22. 





76, Weadda few examples in the mental multiplication 
_of the fractions 4, $, 2 by any number of two or three digits. 


Hauample (1)—+ x 35, (2) 34 x 300, (3) ? x 185. 


Solution. 
(1) 30 times3, 74 (3) 100 times, 75 
5times}, 14 30 times 2, 22} 
8%. Ans. O74 
(2) 300 times 3, 900 5 times 3, 3% 
300 times +. 75 1013. Ams. 


275. Ans. 
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Exercise 58.—(Oral).* wy 

i f i ducts :— 3 
ee es a eas, 
5. 3350. 6. 34X70. 7. 538X260. 8. 64500, 
9. £255. 10. 28800. 11, +X705. 12. 54300, 


77, To prove graphically that (4)? = Z. 
g Now (4)? means $X 3, t.¢., 5 Of half a unit. 


Let us take a square ABCD to represent 
4 the unit, and divide it into 4 equal parts. 
Then AEFD represents $ of a unit, and 
AEKG represeats 3 of this half, or 2 of a 
unit. Hence we see that (4)? = 2. 





Fig. 7. 


78. To find the square of 45.— 
Mental Steps. 





43 X 48. 4timest = 2 
4times4 = 16 20 
4times§ = 2 gtime 4 = 34 

18 20%. Ans. 


t This may be proved 
ee graphically by de- 
scribing a square 4% 
units in length and 
dividing it into 
squares, half-squares 
and quarter-squares 
as in the marginal 
figure and cownting 
them, 

NorTe.—It will be 
seen that the entire 
figure ALMN in- 

cluding the portions 
Rte ee A ee Ad -M enclosed by dotted 
Fig. 8. lines, represents 5°, 


f ' 
—we ee 7 wi ew we HS Pe ee oe -- 


t 


t 
loess mae 





'*Po the Teacher. —Since such products as 4x187, 4x 2659 can 
be easily found by dividing 137 by 4 and 269 by 2, this method is 
chiefly useful in finding the product of # by a whole number, © 
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=  Bxercise 59.—(Graphical), 
Prove graphicu ‘ly, by cownting squares. 
(1a)? = 25; (23)? == 6b; (34)? = 123; (54)? = 302. 
Exercise 60.—(Oral). 
Find, as in the example under Art. 78, the squares of the following 
mumbers :—- | 


13 ; 24, 34, 43, 58) 63, 74. 34. 93, 104. 


79, The following is an example of the written multi- 
plication of a mixed number containing one of the fractions, 





Euvample.—Multiply 2482 by 7. 
Solution. 
2484 EKeplanation, 
1 4 x 7 = 13; set down #; carry I, 
8 x 7 = &6; 66and1 = 567; set down 
and carry §, And so on. 


1787%. Ans. Ci 


RSE, SEES 


Exercise 61. 
Find the value of — 


1. 3254 X 6. 2. 10564 x 5. 3. 298% x 9. 
4. 4098 X 8. 5. 6943 X 6. 6. 4203 X 4. 
7, 21003 X 7. 8. 888: X< 10. 9. 6554 X 8. 





80. Multiplication of the fractions 1, °2,°3, etc., upto 9.. 
Example 1.—Find the value of '6 x 4, 
Solution. 
By addition we find that °6 -- "6 + ‘6 = '6 = 2'4, 
Therefore '6 x 4 = 2:4, Ans. 
Awample 2,—Find the value of 4 x 10. 
Solution. 
‘4 x 10 = 4tenths x 10 = 40 tecths = 4:0 0r4. Ans. 


Exercise 62. 


(a) Find the value of— 
1 3°48. 2. 2 Dees 5. Ras BLK 
‘So aio 0, | 6.-2 KS 7. [Re 2 8, KD. 
(bd) Multiply each of the fractions ‘1, ‘2, ‘8, °4, ‘5, ‘6, 7, 8, and: 
“9 by (i) 10, (ii) 20, (iii) 40. 
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Exercise 63—(Graphical). 


1. Prove graphically that 4 x 3 = 1:2 by drawing two equal 
and contiguous rectanglesto denote two units, dividing each 1nto 10 
equal parts, and shading in them 4small squares 3 umes and count- 
ing them, 


2, Prove likewise that 6 x 8 = 1-8,°5 x 4 = 2°0. 


81. The following are examples of the multiplication of 
mixed numbors contuiniag one of tbe nine fractions “1 to > 
by the numbers 2 to 16. 


Ex, 1. 13°2 Ex, 2. 2463 Ex. 3. 28 Ex. 4. 408°6 
4 7 10 13 





eS 


60°8 1724°1 28°0 5311°8 


Se 





Pea 
ere 


Exercise 64. 
Find the following products :— 


V2 FOS. 2. 40°5 X 5. 3. 00 DON 4. 
45 12°38 3 A0: Dae ols 6. 1202 X 8. 
elk de ie iB o 3\ S, 104 5 o. 9. 2451 X 16. 


10. 2452 x 5. Iie. 250 Kb L, 12; 60678 x 15. 


CHAPTER X. 


Simple Division. 


$2. Division is the process of— 


(1) finding how many times one nnmber is contained in 
another ; or, 


(2) breaking up a given quantity into a certain number 
of equal psarts. 
Ezample 1.—How many times is § contained in 20 ?P 


Ans. 4 times, 
Hzample 2,— Divide 20 into 5 equal parts, 


Ans, 4, 

Ezample 3, —How many times is 5 annas contained in annas ? 
Ans, 4 times, 

Eeample 4, — Divide 20 annas into 5 equal: parts, Ans, 43. 


4 


50 ARITHMETIC, 


83, Tbe number to be divided is called the dividend; the 
number by which we divide is called the divisor; and the 
result of the division is called the quotient. 


84. The sign + (divided by) is the sign of division and 
denotes that the number preceding it is to be divided. by the 
number which follows it. Thus 20 ~ 5 means that 2) is to 
be divided by 5. 

NOTE,—20 + 5 is also written %° or 20/5. 

85. From the example under Art. 82 sbove, we see that 

(a) the dividend may be any number, abstract or concrete ; 

(b) when the dividend is an abstract number, the divisor and 
the quotient must be both abstract numbers; for example, 
20 + 5 = 4; and 

(c) when the dividend is a concrete number, either the divisor or 
the quotient must be an abstract number, the other being a 


concrete number of the same kind as the dividend. Thus, 


2) annas 90 annas 
—_——— = 4annas; ————_- = 
6 6 anuas 


NovH,—tIt is obvious that we cannot divide an abstract number 
by a concrete number. 


86, simple Division.—When the dividend and the divisor 
are abstract numbers, or when the dividend is a concrete 
number of one denomination and the divisor an abstract 
number or a concrete number of the same kind and denomi- 
nation as the dividend, it is simple diviston, 


87. Questions in division are solved by the help of the 
Multiplication table. 


For example, to divide 20 by 5 isto find how many times 6 is 
contained in 30, 7.e,, to find the number by which 5 must be multi- 
plied to produce 20. Now, we know from the multiplication table 
that 5 x 4 = 20; therefore we say that 6 is contained exactly 
4 times in 20; 7.¢.,20 + 6 = 4, 

Again, suppose we have to divide 28 by 5. Now, from the 
multiplication table we know that 5 x 4is 20 (which is less than 28), 
and that 6 x 6 is 25 (which is more than 28) Thus we see that 
5 is not contained an exact number of times in 33, or does not 
divide 28 exactly, And hence we say that 6 divides 28 four times, 
and leaves a remainder 8; 7.¢.,23 + 6 = 48, 


““ NOTE,—Since the product of 0 multiplied by any number is 0, 
the quotient of 0 divided by any number is also 0, 
. Exercis® 65—(Graphical), 

1. Prove graphically that 20 +5 = 4 by drawing a line con- 


taining 20 subd-divisions and putting down the numbers 1. 9, 8,:4 
at the end of the 5ta, 10ih, 155h, and 2Q:h sub-divisions, 
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8, Similarly prove that 24 + 4 = 6,80 + 6 = 5. 
8. Prove likewise that in 23-5 the quotient is 4 and the 
remainder 8, 
Mixercise 66—(Oral), ¥ 


A. Find the Quotient in— 
1. 25=+5, 2 Rs.72 +9. 8. 45 aunas ~ 5, 
a eet hg BONS. 


16 iz feet 


B. Find the Quotient and Remainder in— 
1 80+7. 2, 50 yards +8 8, 100 ft, = 12 ft. 








88. From the two examples in Art. 87 it will be easily seen 
(since > X 4 = 20 and 5 x 4+ 3 = 23) that— 
(1) in exact division— 
(a) quotients X divisor = dividend ; and therefore 
(b) aivisor = dividend + qavtient ; 
(2} in tnewaact division— 
(a) quotient x divisor -+ remainder = dividend; and 
consequently, 
(b) quotient X divisor = dividend — remainder, and 


# a dividen ad — remainder 
(¢) divisor = - ees fe Se 
quovleub 


Exercise 67-A—(Cral). 
Fill up the blanks:in the following table :-— 














Ae ae CATR 





| 
Remainder, 





| Divisor. Dir | Dividend. Quotient. 

1 | 8 inches | 74 inches. | — | ar 

2 | Rs. 90 Rei 3.) a eet 

3 12 feet | ou | 11 O feet. 

4 | 152 miles | — ~~ 

or _ 102 | 12 6 

6 | 9 annas | 15 4 annas. 
Fe eh ian 7 8 yds. 
8 | ae | 100 apples. (11 apples. 1 apple. 











89. To divide any numbar we mszy divide its parts and 
add the partial quotients so obtained for the entire 
quotient. 


5a ARITHMETIC, 


For example, to divine 28 fruits into 4 equal parts, we may first 
take £0 fruits and divide them by:4, and then take the remaining 
8 fruits and divide them also by 4, The sum cf the partial 
quotients thus obtained, vz, 5 fruits and Q fruits, is 7 fruits, 
which is the same as the quotient obtained_ by dividing all the 28 
fruits at once by 4, From this we infer 

28 20 


8 
that — a = 
a z ove 5+ 9 t: 


We can similarly show that 144 
6 


oo ae ue 

= + Gq wts= me 
90. Short Division.—The student will now be able to 

understand the method cf division by numbers not exceeding: 


16, which is called the method of Short Division and which is 
illustrated by the following examples :— 


Ewample 1, Divide 427 by 12. 
Solution, | Wording. 
| 


12)427 42 :12 times 3 (set down 3 under Q) is 36 ; 


 85—7, | (remainder 6) ; 

The Quotient is 35 | 67 ; 12 times 6 (set down Sfunder 7) is 60; 
and the-remainder is | remainder 7 ,set down 7 as the remain-~ 
3, Ans. der}, 


Exzplanation.— The dividend consists of 4 hundreds 2 tens and 
7 units; 4 hundreds divided by J2 cannot give hundreds in the 
quotient, so we take 4 hundreds and 2 tens or 42 tens as the first 
partial dividend, and dividing 42 tens by 12 we get 3 tens for the 
quotient which we set down under 2 (i¢.,8 in the tens’ place) and 
6 tens for the remainder ; the 6 tens and 7 units give 67 units 
which being divided by 12 gives 5 units for the quotient, (which we 
show by setting down 5 under in the units’ placc) and 7 for the 
remainder which is shown as remainder, as it is less than the 
divisor and cannot. therefore be divided by it. 


Eeample 2.—Divide 96368 rupees by 8. 


Solution. | Wording, 
| 9 ; 8 times 1 (set down 1 under 9) is 8 ;. 
8)96868 rupees. | (remainder 1). 
12046 rupees. | 46;8times 2 (set down 2 under 6) is 16 ; 
. | (no remainder), 
| 8; 8 times 0 (seb down O under 8) is 0 ;. 
(remainder 3), 
86 ; 8 times 4 (set down 4 under 6) is 32 ; 
(remainder 4’, 
48 ; 8 times 6 (set down 6 under 8) is 48; 
(no remainder), 





The quotient is 


12043 rupees and 
there is ne remainder, 
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Verijication of Example 2,.—12046 rapees X 8 = 96368 rupees. 
Example 1.— 85 X12 +7 = 4204+ 7 = 4217. 
Nore 1.—The student should carefully note that in the above 
examples, the first figure of the quotient is set down under the last 
figure of the first partial dividend that is taken, and that for. 


every remaining figure in the dividend there is a figure in the 
quotient, 


NoTE 2.—He should also notice where the cipher occurs in the 
quotient. 


NOTE 3 —The method of short division may be employed in the 
case of division by 20, 80, &c. 


Exercise 67-B. 
Perform the following divisions and verify your answers :-— 


1. S032" = Az, 2. 462085 + &5: 

3. 576483 yds, + 9 yds. 4. 50505 ~ 14. 

5. Rs. 24,271 + Rs. 8. O,Aono 29 ft. 11 fr, 

7, 532060 ft. + 13. 8. 24095 + 20 ft. 

9. 123456d. + 12. 10. 999999 pins ~ 7, 
11. 26,426 + 6 12. 100000 ~ 12. 
13... £117455 + 9. 14. 24100 mds. + 12 mds. 
15. 62104 vis. + 30 vis. 16. 136220 ft. + 40. 





91. Long Division.—When the divisor is too large for the 
several steps in the process of division to ba done mentally, 
we employ the method of long division in which the work is 
written out in fall. This method is bast seen from the 
following exemple :—= 


Divide 754615 by 125. 


Solution. Explanation. 
. 6036—115 Here 125 does not divide 7 or 75, so we take 
125)754615( 754 asthe first partial dividend. Now 125 is 
750 contained 6 times in 754; so we put down 6 
461 above 4 as the first figure in the quotient (just 
375 as we would write 6 below 4 in short division): 
~~ 865 thea we multiply 185 by 6 and write the 
750 product 750 under 754. Now subtracting 760 
1i5 from 764, we get 4 for the remainder Then 


we bring down 6 from the dividend and place 
it to the right of 4 getting 46. Now since 46 
is smaller than i25, we place a zero in the 
quotient above 6; and bring down the next 
figure 1; and so proceed with the division till 
we get 6036 for the quotient and 115 for the remainder, 


‘The guotient ia 
6086, and the re- 
mainder is 115. 





54 ARITHMETIC, 


VERIFICATION, 


Since, in tnexact division, Quotient + Remainder—Dividend, we 
have to see if 1256086 +- 115=754616. ‘Chis may de done either 
by actual multiplication and addition, or by casting out tbe nines, 
Thus— 








Divi 
a x ivisor 
125 8 xX 6+ 7* oe 
79430 ES ae 7 ee 1 Dividend 
30180 yh HIS 
: Quotient PR 
754500 
plus 115 
754615 


* 7 is the result of casting the nines out 
of the remainder 115 





Exercise 68. 


Perform the following divisions and verify your answers in two: 
ways :— 


Ls) 6904-21. 2; 4252 2 39: b am ha 319 Nera 4 
4. 624936 +312. 5. 3040566 + 5934. 6. 706643 + 3481. 
7. 706543 + 203, 8. 53333333334+54. 
9. 5555555505 + 45. 10, 10000000000 = 111. 
11. 960000000 = 186205. 12. 222244 -- 99. 
13. 123456 + 99. 14. 222444 = 999. 
15. 102079418 = 37. 16. 107268741 = 47. 
17. 426718301 + 197, 18. 675608 = 429. 
To, 795705 <- (796. 20. 2odoee o “= 1625; 
21. 3674212542 = 9999. 22. 250488345 = 525. 





92, When the divisor terminates with ciphers, cut off 
all the ciphers at the end of the divisor and as many figures 
from the end of the dividend as there ars ciphers at the end 
of the divisor. Divide the remaining figures of the dividend 
by the remaining figures of the divisor, end to the remainder 
thus cbtained, annex the figures cut off from the dividend 
for the final remainder. 
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Example 2. 7460596+-27000. 





Example 1. 364903 + 1200. 976-8596. 
27 299)7460 598 ( 
1279)3649z3 34 

304—103. ee 
The quotient is 304, and the oe 
remainder is 103. Ans. 170 
162 
8 


The quotient is 276, and the 
remainder is 8596. Ans. 


Exercise 69. 


Perform the following divisions :— 


1. 673204 + 21000. 2... 293401 500. 

3. 4/0500: = 700. 4. 395300 + 1300, ; 

5. 46280505 + 201500. Ge LETRA te = 777000. 
7. 33033033033 ~ 567800. 8. 86543210 + 123000. 


SERGE CSE 


93. Division by factors.—We divide by the whole ofa 
number when we divide successively by its factors. 


For example, the result of dividing 72 at once by 12 is the 
same as that of dividing it by 3 and the quotient by 4, Thus 
72 +12 =6; and 72 +3+4=-24+4=> 6, 

This can be shown graphicaily by taking 72 squares in the shape 
of a rectangle containing 1z columns of 6 squares each. If we divide 
this rectangle by 12, we get tor the quotient 1 column of 6 squares, 
so that 72 + 12=6. Again, if we divide the same rectangle by 
8 we get for the quotient 4 columns of 6 squareS each; and if we 
divide these 4 columns of 6 squares each by 4, we get for the 
quotient 1 column of 6 squares, 7,¢., 6, 


Thus 72 +12 = 72 #3 + 4. 


Norx,—We can also prove that 72 + 12 = 72 + 4 + 38, Hence 
it tollows that in dividing by factors, the factors may be taken in any 
order, 


Exercise 70—(Gren ical). 
Prove graphically by means of suitable rectangles that— 
(Fy 72 2-12 = 72 + O = 2. (2)8130 > Oh SOR) 213: 
(3) S0+15=S0+3+5. (4) 108 +9 = 108 +3 + 3. 


06 ARITHMETIC, 


94, es Divide 210 by 30 by using three factors. 











Solution. 
— 80=8xBxb. 
Or more briefly thus :-— 
2)210 un units: 2) i210 
3)1U5 twos, ~3)106 
6)85 three tevos or sives 5 )%o 
7 sw fives or thirties Pg 


The quotient is 7 and there is no remainder. 


exercise 71. 
Divide by three factors of the divisor, taking the factors in differ- 
ent orders. 
1. 270 =.50, to Jed = LUO. 2. 330 06. 
4.: 1155-165. 3. O99 = 23! 6. 3080 + 385. 
7. ~2100\" 475. SB. 3/73 — 345. So. 5035-2. 


(2) Divide 99804 by 495 by means of factors. 


Solution. 
5) 99804 
5)495 9) 19960 fives and 4 units over, 
9) 99) 495 11) 2217 forty-jives and 7 fives or 35 units over 
i] * «» 208 four hundred d and 6 forty-fives 


and ninety-fives $ or 270 units over, 
.. The quotient is 201 and the total remainder is 4 + 85 + 270 
or 809, 
NOTE i,—The above sum may also be worked and the final 
remainder found thus :— 





5)99804 0% 2 abe 
99804 Bl gore 
ie | Gl x Sage 
11) 17-7 = 305; 


901—6 305 + 4 = 309, which isthe final remainder. 


Norg 2,—The student may verify the answer both by long divi- 
sion and by casting out nines, 


Exercise 72. 


x Perform the following divisions, employing short division, and 
verify each answer by long division and by casting out nines :-— 


1. 4634 by 45. 2. 10693 by 75. 3. 7648 by 121. 

4. 17291 by 144. 5. 146578 by 105. 6. 76540 by 125. 
7. 769824 by 363. 8. 10000 by 231. 9. 601154 by 480. 
10. 777777 vy 1980. 11. 40354 by 270. 12. IIL11111 by 625. 
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95. The following examples and exercises in mental 
division require _» Knowledge of the multiplication table of 
the fractions 4, 3. 3. 


Example 1.—Divide 34 by 8. | Example 2.—Divide 37% by 10. 
Mental Steps. Mental Stebs. 


| 
| 
8 times 4 = 32 10 times 3 = 30. 
Remainder = 2 Remainder = 7%. 
8 eee 1— 9 10 times ? = 73. 
37% 
a = Ak. Ans. | 2G = 3h. Ans. 


Nots&,.—When the quotient is a whole number or contains one 
-of the fractions +, 3, %, its correctness may be proved by multi- ~ 
plying it by. the divisor. Thus, in Example 1, 44 X 8 = 34, and 
the answer is therefore correct. 


Exercise 73.—(Oral). 
Divide (verifying the quotient in each case) :— 


l. 36 +8. 2. 50 ~ 8. 3. 3D | = G. 4, 35 +10. 

5. 43 + 4. 6. 74 +8. 7. 324 +10. 8. 573% = 10. 

9 105 + 10.10. 493 +9. 11. 404 +7. 12. 593 +7. 

13. 522 +6. 14. 203 +9. 15. 872 +9. 16. 75 + 30. 
17. 105 + 20. 18. 973+ 30. 19. 250 +40. 20. 725 ~ 100. 
21. 1123 + 30.22. 1574~30. 23. 455 +70. 24. 162% + 50. 





Example 3.—Divide 18 by 5. 


Solution. 
5 times 3 = 15 
Remainder = 3 .. the quotient is 34 and the 
5 times 4 = 254 remainder is}. Ans. 


Remainder = . 


{ 'VERIFICATION.—Since this isacase of inexact division, we 
have to see if quotient X divisor + remainder = dividend. Now 


33 X5+4 = 15+ 24+ 4 = 18. Hence the answer is right. 


Exercise 74—(Oral). 


Perform the following divisions orally and verify the 
‘answers :— 
t.- 48. 9. 2., 88.+ 7. 3. 34-6. 4... 100 +7, 
5. 844-5. 6. 935 +10. 7. 834 +6. 8 874 +9. 
9. 2054-20.10, 190 + 50. 11. 340 +30. 12. 581 + 100. 


58 


Be. 3. 223 + 42, 


Mental steps. 


5 X47 
5xXi= 2h 
223 


ARITHMETIC. 


Ba. 4. 15 + 44, 
Mental steps. 

3X4 
3Xg= 1 


_—_—_— 


133 


Remainder 1}. 
| .’. the quotient is 3 and remainder 
is 13. 
VERIFICATION, 
(1) 44 X 5 = 20 + 24 = 224. Hence the answer is right. 


(2) 44 X 3+ 14 = 13h + 14 = 15. 


right. 


.. the quotient is 5 
with no remainder. 


Hence the answer is 


Exercise 75-(Orai). 


Perform the following divisions mentally and verify the 
answers :— 


bo een 0. 340s Boo sag 
4.) 143 as 6.) J0tekeoree 6. 76 + 38. 
7, 205 + 103 Si 97 GBs 


96. In the following examples of written division, the 
ee or quotient, or both contain one of the fractions +, 


S) 4 

Eo. 1. Divide 4686 by &. Ex.2. Divide 15702 by 9. 

8)4686 9)1570% 
5858. 1744 — 4 remainder. 

The quotient is 585$and there) The quotient is 1744 and the 

is no remainder. remainder is +. 
VERIFICATION. 

1. 5853 & 8 = 4686. Hence the answer is right. 

2. 1744 X¥ 9+ 4 = 15704 + 4 = 15702. Hence the answer 
is right. 





Exercise 76. 
(z) Perform the following divisions and verify the answers :— 


1. 634 by 8. 2. 326 by 4. 3.. 1Za0' bx G. 
4.71070 by 20. 5. 12884 by 6. 6. 1459 by 8. 
7. 10052 by 7. 8. 1913 by 9. 9 53797 by 30, 
10. 752% by 10. 1]. 6200@ by. 7- 12. 100064 by 4. 


(6) Perform the following divisions by using the factors of the 
divisors: — 
t. 14783+35. 2. 18074=15. 3. 2094%=49. 4, 2062\+75. 


TVR PT PMY 


SIMPLE DIVISION, ~ 59» 


97. The student will bave no difficulty in understand- 
ing the following examples of division (by a whole number) 
of a mised number containing tenths, 


Hel, 36°4 = 7, Hx. 2. 45824 + 9 
7)36'4 9)4582°4 
Te ~ 509°1—°5 remainder. 
the quotient is 5°2 and| .°. the quotient is 509°1 and’ 
there is no remainder. the remainder is ‘5 
Verification. Verification. 


52 X 7 = 36°4, the dividend.| 509°1 x 9+ °5 = 4581:9+°5> 
the answer is right. = 4582°4, the dividend. 


: the answer is correct. 
Exercise 77—(1—8 Oral). 


(z) Perform the following divisions and verify your answers :-— 


1. 72°8 = 8. 2. 19°2 + 6. 3. 22°6 = 4. 

4. 160 +5. 5. 24:0 + 10. Ooo y=: 7. 

7. 66 + 9, 8. 64'0 = 20, 9, 23459 ~ 7. 
10. 2005°6 = 8. 11. 66666°6 +11. 12. 876540 =~ 12. 
13, 14058°4 + 6. 14. 4444:8 = 9, 15. 17208 ~ 16. 


(b) Perform the following divisions using the factors of the 
divisors :— 


1 55°5~+15. 2. 1715+35. 3. 10143+49. 4, 3010~+25. 
(c) Add. together 325°8, 46°4 and 7°6, and divide the sum by 9. 





$8. Remainder after Division.—In inexact division the 
quotient is often written as a mixed number. 


For example, in 23-4, 258 +12, 217+15 the quotients are written 
respectively as 52, 21,8, 14,4, in which 3, 6, and 7 are the 
yemainders and 4, 12 and 15 are the divisors. 


99. Quotient correct to the unit.—A quotient in the 
form of a miwed number is often expressed es a whole number, 
by taking its fractional part as 1, when itis equal to or greater 
than 2, and omitting it when it is less than 3. 


For example, the above quotients 5%, 21,5, 14, are taken as 6, 
22, 14 respectively ; and, when this is done, the quotient is said to - 
be expressed correct to the unit. 


Exercise 78—(Oral). 


State whether the following fractions are equal to, or greater 
than, or less than 4;— 3, 32, $%. 3°. Feo $2, 242. 


~ » 60 ARITHMETIC, 


Exercise 79—(!—4 Oral). 


Find, correct to the unit, the quotient in — 
a 3a = 9. 2. 108. 2°207 "3 a7 =. 10, 4. 104 + 16. 
9. 1743+42. 6. 9466 + 31. 7. 2750 + 39. 8. 8060 + 40. 


100. ‘ne student kaoows that, if we divide a number ioto 
4 equal parts, each of these parvs is called one-fourth (4) of 
the uumber. Hence to find + of a number we have to diviae 1b 
by 4. Similarly, to find 4, 4, etc. of a number, we have to 
divide it by 5, 8,erc, respectively, 


Example.--3 of 375 = 93; t.of 1424 = 205%:4 of alakh = # 
of 100000 = 12500. 


Exercise 80. 


Find the value, correct to the unit, of — 

Doi 408.720. 2.1) ee @hs 2455204 Bi pooh Q0Gy » ey cenSE “ten- 
‘thousand. 5,23 of a! lakh,, 6. .¢;. ofa million, /7, ae of a 
crore, 8. q's of two lakhs. 9. } of 1285— of 1356. 10. <of 
7211 + 5 of 1202 &. 


Exercise 8i—(Orail). 
(To be done through the medium of the vernacular of the 
student.) 


Take any integer, name its half. then $ of the result, then 4 of 
this result, and so on as far down as you can. 
For example, taking 124, say 62, 31, 154, 7%, 3%, &c.; 
taking 122, say 61, 30%. 154, 7%, 333, &c. 


Coa tir A. 


Use of Brackets. 


101 Brackets.—The symbols { ) called brackets danote 
that the quantities witbia them (or enclosed by them) are to 
be taken together and treated as one quantity. 


For example, 

(1) 60—(35+10) means that the sum of 35 and LO is to be sub- 
tracted from 60, whereas 60 —35+10 would mean that 35 is to be 
subtracted from 60, and tothe result 10 is to be added, so that 

60 - (35 + 10) = 60-45 = 15; ; 

60 — 354-10 = 25 + 10 = 35. 

ae 

(2) 60—(35—10) = 60-25 =394 } 

aes 25a 0 ize 1s) 


USE OF BRACKETS. Ch 


(3) (4+3)X%5=7 XK 5= 35, 
(4) (14—2) + 3-2 = 12 + 3-2 =4—2 = 2. 


Note 1 :—Other forms of brackets are[ ], {  $- 


Note 2.—( ) are called simple brackets, [ ] are called . 
yectangular brackets,and { $ arecalled double brackets. 


Exercise 82—-(Orui), 

(az) Find the difference in value between— 

(1) 21—(10 + 4) and 21—10 + 4. 

(2) 100—(70—10) and 100—70—10. 

(0) Find the value of— 

1. 25—(15—8). 2. 25—(15-++8). 3. 42—(23-+-7). 
4. 81-=(35--21). 5. “100-(70=. 32)....; 6. 200(85-.30). 
7. 48—(25—10+8).8. 48—(25+10-—8). 9. 48-(25—10—8).; 
10. 45+(8—3) 11. (8B—4)x5—3. 

12. 4«(14—3)—-8}. 13. 7°5+(8°2 —3°2)4-5'5. 
14. (18+2*+38) + (14243). 15. (12?—5?)+(12—-5). 
Exercise 83. 
Find the value of — 


1. 2050—(1547-+358). 2, 2050—(1547—358). 
3. 10000—(4530—1099). 4. 10000— (4530+ 1099). 
5. 2576—(1000—377). 6. 2576- (1000+ 377). 


7. 4444(444+4-155—66). 8. 4444—(444+-155+66). 





102, Multiplication of quantities within brackets is often 
expressed by writing the quantities side by side without the 
sign of multiplication between them. 


For example, 

(a) 4 (8—3)=4X5=20; 

1b) (5+4) (6—2)=9xK4=36; 

(c) (8+-7) (8—7) (5+4)=15X2xK9=270. 
Exercise 84—(Orad). 

Find the value of — 


(125425) (12575). 8. (8+4) (8—3) (184+-2)—103,. 
225—(7+-8) (10—5) (7—4). 10. (10°—6*—4*)-+(10-4+6-+44).. 


1. 8 (16—10). 2. (8+7) (7—8). 

5 BN ic a LY 4. 74+3 (10—4}), 

5. 8 (8—3) (8 4+24)—50. 6. (48—23) (2925) (14+3). 
ye 

9, 





Os 
w 
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103. Insertion of Brackets.——The pupil would do well to 
learn the following method of simplifying quantities involving 
addition and subtraction by inserting brackets. 

(1) Rs. 44+Rs. 6 = Rs. (5 + 4) = Rs. 9. 

(2) 8 lakhs—6 lakhs +10 lakhs=(8—5 +19) lakhs = 13 lakhs. 


Exercise 85, 
Kind the value of the following by inserting brackets as in tbe 
- above examples :— 
1, #i8 + £7, 2, 49 pins + 7 pins—20 pins, 
3. 20} miles—7% miles + 8} miles, 
4, 72:5 lakbs—60 lakhs—4'8 lakhs, 
5. 100 cows—72 cows + 12 cows. 
6, 17'S acres + 82°5 acres—40°4 acres. 


CHAPTER XIL. 


Expressions and Terms. 


104. Expressions and terms.—Quantibies like 3,5+8, 7—6 
4+ 44,3 x 5— 6, 16 + 2,12 (6 + 8) — 40 are called expres- 
sions, and the parts of an expression connected by the signs 
plus and minus are called its terms, Hor example, 

We 7—6-+ 4hisan expression of three.terms, viz., 7, — 6, 


9} 3 xX 5 — 6is an expression of two terms, viz., 3 X 5, —6. 
(3) 1°6 + 2, and 3 are expressions containing only one term. 
(4) 12 (6+ 3)—40 is an expression of two terms, viz., 
12 (6 + 3),— 
Nots#.—When the Ist term of an expression is preceded by no 
sign, the sign + is understood before it. Thus in 4 + 8 — 3 the 
first term is + 4; in 4 (8 — 5) + 7, the first term is+4 (8 — 5). 


* To the Teacher.—Tue student must from the very first be 
trained to the habit ot oorrect reasoning and accurate expression, 
He must not be allowed to use such fauity and slovenly modes of 

-expression as the following :— 

(1) Rs. 4 + Rs. 6 = Rs, 4 +5 = Rs. 9, 
(2) 4 oranges -+- 5 oranges = 4 -+- 5 oranges = 9 oranges, 
(2) A and B together earo £5 + £4 = £9. 
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Exercise 86. 
(a) Write down or state the terms ot each of the following 
-6xpressions :— 
1 1544+9—4 2.8(6+4) +12. 3.12—3+44(8 + 2). 
4, —5+3(6+5). 5. (4 + 8) (3 — 14). 6. —(44-1) (4—1) +100. 


105. Order of Operations—In the simplification of an 
expression containing several terms, the processes indi- 
cated by the signs X and + must be done before those indi- 
cated by the signs + and — 


Exambles. 


(1) 16-3X%5+2+4= 16-15 +7=8. 

(2) 88 (4+ 1)— 12k +5 = 8X5 —2t = 42} 25 = 40. 
(3) 40 — (4+ 1) (8 — 2) 4 6 (84) (6 —5) = 40 —5 x 6 
+6X4xX1=40 — 30 + 24 = 34, 


Exercise 87. 


Find the value of the following expressions :— 


{1443079 25 45. PRB iy Wats oy al uaballly SRRCY 
Sf eae py ib '6 . 

AD RI ge Pay yipg vig) Somizig “2. 1p) 

5. 6(17 — 3) — (14 + 8). 4 + 214. 

6. 10X ge ek tid 

7 (16 6 5) US 5) 64 Sy gn 





106. Vinculum.—A horizontal line like — called a vinculum 
‘is often used for the sign of division. Thus (15 + 4) = 
15 + 4 
8—5 

107. The following are examples of the simplification of 
-expressions involving the vinculum:— 

5X 8 4 . 4042-4) 36 


{8 — 5) is written as 








Co Tae a ee 
So ea eT 
D9 FAB. QO. crew Olid Fen of 5 
63 +45 10:6... 10 Bie ee 
ee Aha Age iG, 4c 


Exercise 88. 

Simplify the following expressions :— 
1 150 -+ 80 9 26115 2 16 15 + 48 
ev GD -Legdits T: eyg deg 5ci4 7 ' $(5 + 9) 


64 ARITHMETIC, 


205—2X15 , 164X4—564 , 15+4 X 138 


- 6X 4i+8 . Soke 
7 S(16—43) g 185, 6 (8 SDD 
oN TRC aap oF Rae “Pe ee 


CHAPTER XII, 


Use of the Scale and Dividers. 


1. Tests of a straight line and a straight edge. 
108, Tests of a straight line.— 


(i) Apply the straight edge (one which is known to be straight) 
to the line. Ifthe straight edge coincides with the entire length 
of the line, then the line is straight. 


(ii) Draw a straight line AB. On tracing paper make a neat. 
tracing of it and mark A and B at the ends of the tracing. Then 
turn the tracing paper over face downwards and put it again over 
the line so that the reversed A falls on A, and the reversed B falls 
on B. If the traced line falls'exactly over the line AB throughout 
its length, then the line is straight. 


(iii) Take a fine piece of thread and stretch it tightly along the 
line. If the thread lies exactly along the entire line, then the 
line is straight, | 

(iv) Hold the paper on which the straight line is drawn up to 
the eye and look along the line. [If you do not notice any un- 
evenness, then the line is straight. 


Exercise 89. 


How does a gardener make a straight furrow for a hedge ? 
How will you use a string or rope for fixing pegs in a straight 
lane ? 





109. Testsof a straight edge.— 


(i) Rule a line AB on a piece of paper with the straight edge. 
Then reverse the paper, apply the straight edge to the reversed 
line BA, and draw the line BA again, If the second line coincides 
exactly with the first, then the straight edge is straight. 


(ii) Draw a straight line with the straight edge, and examine 
whether this line is straight by the methods explained above. 
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110. Measuring with the scale—In measuring lines 
with the inch scale or centimetre scale, care should be taken to 
place the scale quite close to the line, as otherwise there would be 
difference in the reading for slight alterations in the position of the 
eye, 

lll. Measuring with the dividers and scale,— 

To measure any line AB with the dividers and scale, open the 
legs of the dividers just wide enough for the two pin-points to be 
applied to the two ends of the line, Keeping the legs in this position, 
put one pOint on the zero mark (or any other mark) of the scale and 
note the mark on which the other pcint falls, and read off the 
length accordingly, 

NotE 1.—In measuring lines itis advisable not to use the zere 
maik alweys, as the scale would be worn out at that mark. 


NoTvE 2,—In applying the pin-points of the dividers to the scale | 
care should be taken not to apply them vertically, as this will 
in jure the scale. The dividers might be held horizontally or 


slantingly, 


2. Measurement of Lines. 


112, Meas urements with the inch scale may be made 
correet to 1 inch, or + inch, or sinch, or 75 (‘1) of an inch ; 
measurements with the centimeire scale are made correct toa 
centimetre or correct to a millimetre (,4, or ‘1 of a centi- 


metre). 

Not, 1,— The symbols’ and ” are uSed respectively for feet and 
eae For example a length of 4 ft, 6 inches is written briefly as 
4" 6”, 

Note 2—A length of 8 centimetres 4 millimetres is biiefly 
written as 8 cm, 4 mm, or as 8'4 cm. 

Nore 8.—In expressing the Jength of a line correct to a quarter 
of an inch, any fraction of a quarter of an inch that is left after 
taking a whole number of inches and a whole number of quarters 
of an inch, must be considered as one quarter of an inch, if it be 
exactly half or greater than half of a quarter of an inch and must 
be omitted if it be less than half of a quarter of an inch, A simi- 
lar rule is to be followed in expressing lengths correct to an eighth 
of an inch, a tenth of an inch, a tenth of a centimetre, ete. 


5 
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Exercise 90—(Practical), 
(A)1, Measure the following lines with the scale correct to 
(a) & inch, (b) 4 inch, (c) 5% of an inch, (d) 1 mm. 
A B 
C D 


E 








F 





G H 
Q, Measure the above lines with dividers and scale. 


8. Draw some horizontal, vertical and obligue lines and measure 
them correct to (a) ‘1 of an inch, (b) ‘1 of acm., by using the scale 
only, Also compare these readings with those obtained by using 
the dividers and scale. 


4, You have seen that a line may be measured either by apply- 
ing the scale directly to it or by means of the dividers. Which of 
these two measarements iS likely to be more accurate? And 
why P 

5, Mark two points on paper and measure the distance between 
them correct to(@) ‘Linch, (b)‘l cm. (To be done by two methods), 

6. Find by measurement (a) in inches and tenths, (b) in centi- 
metres and tenths, the length, breadth and diagonal of the sub« 
joined rectangles, 


a 


| Fig, 9. 
7¥, The points P,,Q.Rand.S marked below are in one and the 
same straight line. Measure in inches and centimetres the lengths 
PQ, QR, RS ; arrange your measurements one below another and 
add them together, 



































oe x x x 
ir Q R S 
PQ = in, = cm. 
QR = in, = cm, 
KS = i). cm. 
PQ + QR+ RS = ee cm. 














aoe 








EE CE 


Check the length thus obtained by measuring PS. 
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‘8, The points A, C and B marked below are in one and the same 
-straight line. Measure the lengths AB and BC, write them down 
one below another, and fiad the length of AC, 




















x x x 
A O B 
AG = in. == cm. 

BC = i cm. 

AB — BO = in. == -————— Cm, 


AES ARN SCTE (SE SEED COE REESE (IS SPOS CSTE 


Check the above result by measuring AC. 


(B) 1, Guess the lengths of the 1oilowing lines in inches and 
-centimetres and then measure them, 


ne B 
© ae anne D 


Fill up the tollowing table with toe lenghts guessed and 
«measured :— 

















Line to be | Length Length Length Length | 
measured. | guessed, measured. | guessed. measured, — 
Poe SPS 2 EE NR ee he a Be et Si a eS ee te Dee i 
AB —— in, in, —— Cm, —— cm, | 

| CD —— in, —— in, —— cm, —— cm, 


nt ne ala AN ic 


2. Draw some straight lines in different directions and guess 
:their lengths (a) in inches and tenths of an inch: (b) in’ cm. and 


mm. Then find the length of each of these lines by actual 
‘measurement. 


3. Draw free hand straight lines of the following lengths :— 
g. 32"; 13"; 4; 6 em.; 45 cm.; etc. Then check the 


length of each of these lines by actual measurement. 


(C) 1, Draw a long line with the straight edge and. measure 
it by stepping along it the arms of the dividers opened to a suit- 
able width, Measure the same line with the scale only. Which of 
these two methods is the better one ? 


2. Measure (i) in feet and inches and (ii) in decimetres* and 
centimetres, the length and breadth of (z) a page of this book, 
(b) a sheet of foolscap paper, (c) a page of your Exercise book, 
_ete. Let the answer be correct to an inch or a centimetre. 








cee nes 


* #& decimetre = 10 centimetres. 
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3. Measure (i) in fect and inches and (ii) in decimetres and 
centimetres, the length and breadth of (a) a black-board, (4) a 
wall-map, (c) the top of a table, (d) the top of a bench, (ec) the 
floor of the class-room, etc. Express the answer to the nearest 
inch or centimetre. Use the measuring tape where necessary. 

4. Measure in feet and inches the diagonal of a black-board, 
of the top of a table, of the floor of your class-room, etc., using 
the measuring tape if necessary. 


3. Joining two points and producing straight lines. 


113. To join two points or produce a straight line, place the 
straight edge as close to the two points or the line as possible 
and so as to just admit of the pencil point being inserted 
between tbe points and the straight edge, or between the 
line and the straight edge. 


Exercise 91—(/ractical). 


1, How many straight lines can be drawn between two 
points ? How many curved lines ? 

2. Make two pencil marks on paper and join them by a 
stravght line. 

3. Make two fin-pricks on paper and join then. 

4. Draw a horizontal line with the straight edge amd produce 
them some distance both ways. 

5. Draw with the straight edge a vertical line and a Slanting 
line, and produce each some distance both ways. 

6. Mark 3 points at random, join them two, and two, and 
measure these three lines. 

7. Take 4 points at random and form a quadrilateraé by join- 
ing the points in succession. Measure the 4 sides of the quadri- 
lateral. 


4. Drawing lines of required lengths. 


113. Lines of any required Jength may be drawn (1) by 
using the scale only, (2) by using both scale and dividers, For 
example, a line 2°5 inches long may be drawn— 


(1) By placing the scale on paper, marking two points on it just 
below the outer ends of any two divisions of the scale which are 
3'5 inches apart, and joining these two points ; or 


(2) By opening with the help of the scale the legs of the dividers 
so that their ends may be 9°5 inches apart, applying them to the 

aper, and pressing them slightly on it so that two pin-pricks may 
‘be made on it, and finally joiring these two pin-prieks, 
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Exercise 92.—(Practical). 


(A) 1, Draw, in two ways, horizontal lines of the following 
Jengths :— 

(a) 2inches, (b) 3h inches. (c) 4&8 inches. (d) 56cm. 2mm, 

(e) 46cm. (f) 7% cm. (9) 5} inches. (h} 10°1 cm, 

2. Draw vertical lines of the following lengths :— 

(a) 8°, (b) 8 cm. (co) 11°81, (a) 12”. 

3. Draw an oblique line 6°6 cm, long slanting to the left, and 
another 24” long slanting to the right, 


4. Draw a horizontal line, a vertical line, and an oblique line 
-gach equal to the line 











(B) 1. (@) D:aw a line 4 inches long and measure it in centi- 
metres. Hence show thit an inch is equal to about 2°6 cm. 


3. Repeat the above exercise, taking straight lines of lengths 
8 inches, § inches and 6 inches, 


8. Dcaw a line 6°5 cm. long, and measure it in inches and 
tenths of an inch. 


4. Repeat the above Exercise taking 12 cm. and 15 ca. 


(C) 1, Draw a horizontal line AB 6 inches long ; and with the 
belp of the scale take in AB points C, D, E, etc,, so that AC, AD, 
AE, efc., may be respectively equal to— 


2 inches, 2+ inches, 8 inches, 3} inches, 8% inches, etc. 


Mark the positions of the points ©, D, E, etc,, by drawing a short 
vertical line across AB at the position of each of these points, 


2, Draw a horizontal line AB 15 cm, Jong and with the help of 
the dividers and scale mark in it points C, D, E, etc,, so that BC, 
BD, BH, etc., may be respectively equal to— 


1om,, 17 cm., 5 cm., 7°38 cm,,9 cm., 106 cm,, etc, 


3. Draw (i) vertical lines, and (ii) oblique lines, and deal with 
them as you did with the horizontal lines drawn in Questions 1 and 
“2 above, 


(D) 1. Use the dividers for drawing lines of a given length 
(a) in different directions from different points, and (b) in different 
eirections from one and the same point. 


2. Draw a horizonta), vertical, or slanting line AB 5 inches 
long; and commercing from the point A, step along AB (with the 
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Gividers) lengths equal to (a) 1:8 inches, (b) Zinch, (c) 17 cm.. 
Measure the portion of the line AB that remains after this. 

3. Draw a line PQ 5'6” long and cut off from ita length PR 
equal to 8°8”. Measure RQ, Check this measurement by calcula- 
tion, 

4. Draw a line PQ 124 cm, long and find a point Rin it so 
that QR may be equal to 5'9cm. Measure PR, Check this 
measurement by calculation. 


5. Repeat Questions 3 and 4 above, taking lines of various other 
lengths, 


6. Draw a line OX equal toll cm, And in it take lengths OA, 
AB, BC, OD equal to ‘8 cm,, 25 cm., 19 cm. and $'l cm. respec- 
tively. Measure the length DX. Check this last measurement by 
calculation, 

7. Repeat Question 6 above, taking lines of various ofher 
lengths, cys fe 

(KE) 1, Take aline XY equal to 3'2". Produce it to Zso that 
YZ may be equal to 2°8", Measure the whole line XZ and check. 
the measurement by calculation. 

2. Repeat the above Question, taking lines of various other 
lengths, 

8. Draw a horizontal line AB 8cm. long and produce it 
towards B to C so that BC may be (a) equal to AB; (b) 14 times 
AB; (c) # of AB, 

4, Draw a vertical line XY 74inches Jong and produce it. 
towards X to Z, so that XZ may be (a) 4 of XY, (b) twice XY. 





CHAPTER XIV. 


Averages. 


114, Average.—The average of two or more quantities of 
the same kind is the sum of the quantities divided by the 
number of the quantities. 


Suppose two boys have 9 marbles and 5 marbles respectively. 
If they put their marbles together and divide them equally be- 


9+5 


tween themselves, each of them will get Cpa marbles or 7 mar- 


bles. And the avésage of 9 marbles and 5 marbles is 7 marbles, 
Similarly the average of Rs. 10, Rs. 6 and Rs. 9§ is. 
Rs. (10 + 6 + 98) - Bs 28 ouiensi. 


AVERAGES, ; vt 


Noru 1.—From the above examples we may infer that the 





average of the abstract numbers 9 and 5 is : + ; or ‘7, and of 


the abstract numbers 10, 6 and 9% is a or 8. 


Nore 2.—It must be noted thatthe average of two or more 
numbers is greater than the least and less than the greatest 
of the numbers. For example, the average 8} of 10,6 and 94 is 
greater than 6 and less than 10. 


xercise 93.—(O7al). 


(A) 1. If Rama has7 plantains and Krishna 11 plantains, 
how many plantains has each of them on an average ? Yu 


2. Can the average of Rs. 6, Rs. 9, and Rs. 12 be Rs. 5 or 
Rs. 14? Ifnot, why not ? ‘ 
(B) Find the average of — 
1: > RexSand Rs. 11. 2. 8as., 6 as.,”"and 11 as. 
3, 15, 17. 0, 10. 4, 8}. 122, 52, 10, 64. 
5. 8miles, 9 miles, 10 miles, 11 miles, and 12 haiioa! 
6. 7°5 iakhs, 9°2 lakhs, 3°0 lakhs, 8°3 lakhs, 10°5 lakhs. 
1 A is 15 years old, B12 years, C13 years, and D 
10 years. What is the average age of the 4 boys ? 


2. Acertain line as measured by 4 boys is 8°4 cm., 8'7 cm., 
8°5 cm. and 84cm. respectively. What is the average of the 4 
measurements ? 


3. There are 3 lines measuring 74 ft., 12 ft., and I ft. What 
is the average length of the three lines ? 


Exercise 94. 


A. Find the average of— 
1. 100, 205, 304. 2. 209°4, 78:0, 100°2, 
3, 3334, 662%, 792, 1094. 4. 370, 0, 18, 499. 


B. 1. The number of fruits gathered from 4 mango trees was 
375, 487, 555, and 399 respectively. What was the average 


Buse: of fruits gathered from each of the trees? 


2. In a certain school the numbers present during a certain 
week were:—On Monday 165, on Tuesday 169, on Wednesday 
180, on Thursday 156, on Friday 172. What was the daily 
average attendance during the week ? 
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3. The income of a Railway Company during the first six 
months of a certain a year was as follows :— 

















Month. Income. Month. Income. 
January ... | Rs. 32,420 | April“). Rs. 55,809 
February... | Rs. 48,307 | May .- | Rs. 40,048 
March Rs. 39,564 | June vas | BRS, OO, L2e | 





Find the average monthly income of the company for (a) the 
Ist quarter of the year, (b) the 2nd quarter, (c) the half-year. 
4. Find correct to a foot the average of the following 


lengths :— 
1000 ft., 278 ft., 135 ft., 900 ft., 345 fe. 


CHAPTER Xk. 
Shortened Methods of Multiplication 
and Division. 
115. To multiply a number by 5, 25, and 125. 


Since 6 = 10 + 2, to multiply anumber by 5, we may 
multiply it by 10, 7.e, affix a cipher to it, and then divide by 
» Again, since 25 = 100 + 4, to multiply a number by 25, 
we may multiply it by 100, ze.. affix éwo cipbers to it, and 
then divide it by 4 Similarly, since 125 = 1000 + 8, to 
multiply a number by 125, we may affix three ciphers to 
it, and then divide by 8. 


Haumples 
(1). 378. 5. (2) 478 & 25. (3), 16D 2x 125- 
2)3790 4)47800 8) 1681000 
1895, Ans. 11950. Ans. 210125. Ans. 


116. To multiply a number by 9, 99, 999, &c. 

Since 9 = 10-1, to multiply anumber by 9, we may 
multiply it by 10 and from the product subtract the multe 
plicend. 

Leample.—Multiply 853 by 9. 

10 times 853 = 8530 
once 853 = 853 
os Yi tenes'853 = 70/7, ane, 


SHORTENED METHODS OF MULTIPLICATION AND DIvISION. 73 


Similarly, to multiply a number by 99,999, &&., we may 
multiply it by 100, 1000, &c., respectively, and from the 
product subtract the multiplicand. 


117. To multiply by 98, 997, &c. 
Since 98=100 — 2, to multiply by 98, we may mulcply by 
100 and from the product subtract twice the maltiplicand. 


Heample.——Multiply 646 by 98, 


100 times 646 = 64600 
2 times 646 = 1292 


eet 


98 times 646 = 63308. Ans. 


Again, since 997 = 1000 — 3, to multiply a number by 
997, mulsiply it by 1000 and from the product subtract 3 
times the number, 


Hzample.—Multiply 1466 by 997. 


1000 times 1466 = 1466000 
3 times 1466 = 4398 


. 997 times 1466 = 1461602. Ans. 

118. In maltiplyiang one number by anosner we generally 
employ as many lines of multiplication as there are signifi- 
cant digits in the muitiplier. We shail here show how, ia 
certain cages, the number of partial multiplications can be 
reduced. 

Veample 1.—Multiply 3459 by 124. 


3459 | Here we multiply first by 4.and then by 12, taking 
bet care to place 6 (the right-hand figure of the pro- 
13836 duct from 4) under 4, and 8 (the right-hand figure 

41508 of the product from 12) under 2. 
428916 

In the foregoing example, to obtain 12 times 8459, we may either 
multiply 8459 by 12, or take 3 times 138396 (which is equalto 4 
times 3459), since 12 = 4 times 3. Thus it will be seen that when 
a multiplier can be divided into parts each of which isa multiple 
or a factor of another, the multiplication can be shortened, 

Hxzample 2,—Multiply 1045 by 364. | 

36 = 9 times 4. 

1045 (i) 

364 (ii) First we take 4 times 1045 and put 0 (the righte 

4180 (iii) hand figure of the product} under 4in (ii) Then 

37620 (iv) for 1036 times 45, we take 9 times (iii) and place 0 
380380 (v) (the right-hand figure of the product) under 6 
in (ii), 
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Example 3.—Multiply 208414 by 964812. 


Mean 48 = 124; 96= 48 x 2. 
964819 a First we take 12 times (i), placing the 
oo aaonEana 8 in (iii) under the 2 in (ii); then for 48 
9763879 (111) times (i), we take 4 times (iii), placing 
voseeeae (iv) | the 2 in (iv) under the 8 in (ii) ; and lastly 
= (v) for 96 times (i) we take twice (iv), placing 
196256268168 (vi) the 4 in (v) under the 6 in (ii), 


Heample 4.—Multiply 135405 by 56749. 
135405 (i) =) X71: So= 7 SG 


56749 (ii) | 
~ -047835_ Seay ot First we take 7 times (i) placing the 5 in 
6634845 (iv) (lit) under the 7 in (ii) ; then for 49 times (i) 
7582680 (w) we take 7 times (iii), placing the 5 in (iv) 
aeaanasadE x «| «CUNder the 9 in ii); lastly for 56 times (i) we 
7684098345 (vi) | take 8 times (iii), placing the 0 in (v} under 
the 6 in (ii), 


Heample 5.—Multiply 19863 by 972216. 


19863 (i) 72= 9X8; 216=72 X3. 

1 Se Sienna A li 
soG590 i _ Hirst we take 9 times (i) placing 7, the 
"1 78767 | a right-hand figure of (iii , under the 9 in (ii); 
1430136 again for 72 times (i we take 8 times (iii), 
4290408 ay placing the 6 in (iv) under 2, the right-hand 
“2h 2 BaS (v) figure of 72 in (ii); lastly for 216 times (i). 
19311126408 (vi) | we take $ times (iv) and place the 8 in (v) 

under the 6 in (ii), 


119, To divide a number by 25, 125, and 625. 


Division by 25 may be effected by multiplying the dividend 
by 4and dividing the product by 41imes 25 or 100, In this. 
case the remainder, if any, will be 4 times the trne remain- 


der. 
Example.—Divide (1) 785; (2) 875 by 25. 


~ 





(1) 785 (2) 875 
ae ati | piv 
1gg)3 19g 1g g)3520 
31-- remainder 40. 35 
e» 31 is the quotient and |... 35 is the quotient and there 
_ £2. or 10 is the remainder. | is no remainder. 


Similarly, division by 125 and 625 may be effected by 
multiplying the dividend by 8 and 16 respectively, and divi- 
ding the product by 1000 and 10000 respectively. In the 
former case the remainder, if any, will be 8 times, and in the 
latter 16 times, the true remainder. 
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Heample.—Divide 16379 by 125, and by 628, 


16379 16379 
is 16 
1929) 131 93% 14409) 262964 
131—32 rem. 26—2064 rem 
*, 131 is the quotient and°2 | .. 26 is the quotient and 298+ 


or 4 is the remainder. 


| or 129 is the remainder. 


, Exercise 95. 


{@) Multiply by the methods of Arts. 116—-117 


y. 
4. 
p. 
10. 
13. 
16. 
LY, 


(5) 


-«- 
a 
— 


Ss 


849 by 5. 2. 483 by 25. 3. 6998 by 25. 
10869 by 5. 5. 6048by 125. 6 1776 by 125. 
4465by 98 8. 483 by 99. 9. 7604 by 999 


4651 by 95® 11. 6987 by 102. 12. 4697 by 89.. 
1234 by 994. 14. 6076 by 9999 15. 4853 by 625. 
985 by 984... 17. 796 by 988. 18, 2075 by 1014.- 
8627 by 597. 20. 3945 by 495. 21. 4231 by 894. 


Find the foliowing products in 2 lines of multiplication, —- 
864 X 126. 2, 405 X 248. 3. 1609 X 364. 
5974 X 273, a. 987) x JOLZ. 6. 44955 XS BAS, 
4651 X 648. 8. 5974 X 756- Go Ae ra a 


6012 & 1664. 11. 102446513. 12. 90045 x 1296, 


Find the following products in 8 lines of maltiplication :— 


41234 & 36124. 2. 7683 < 4263. 3. 10057 « 6482. 
61043 >< 118624.. 5... 14307 >< 9312, . 6... 1414325. 944847, 
98765 X 31236. 8. 46064 < 72186. 9. 14363 x 714412, 


96157 X 721236. 11. 37765 X 168112. 
34699 X 1166132. 13. 348712 & 1431166. 
806944 131296. 15501; 34567 145225105. 
Divide by the method of Art, 119— 

1785 by 25. 2. 01606" by 125; 3. 8690 by 25. 
10625 by 125. 5. 76050 by 25. 6. 12345 by 625. 


12725 by 125. 8, 189875 by 125. 9, 54321 by 625. 
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CHAPTER XVI. 
Problems on the Simple Rules. 


120. Problems.*—A problem is a question demanding 


some thought in discovering the rule or rules to be applied 
in itS solution. 


121, To the Teacher —In the following exercises there are 
29 groups of problems; and in each group the first question 
marked (a), which is to be done orally, is followed by two or 


more questions of the same type, which are to be done in 
writing. 


The pupils must be made to write ont in full all the steps 
of the solution of the written problems, 


Exercise 96. 


| Questions marked (a) are to be done orally, the steps being 
repeated aloud; and questions marked (b), (c), etc. are to be 
done in writing, all the steps of the solution being written out 


in full. | 
I. (a) What number added to 17 will make 402 
(b) What number added to 4059 will make 8000? 77654? 


(c) What number must be added to the smallest number of 6 
digits that can be formed with the figures 4, 6, 8, 3, 4, 1 to make 


the largest number of 6 digits that can be formed with the same 
figures ? 


2. (a) What number subtracted from 40 will give 25? 
173? 30°42? 


(b) What. number must be subtracted from 4890 to give a 
remainder 31092? 1008°8 ? 


3. (a) The sum of two numbers is 50. If one of them is 24, 
what is the other? If 174? If 32°4? 


(b) The sum of two numbers is 7054; if one of them is 3654 
what is the other? If 29992? if 1876'5 ? he 


#* To the Teacher.—'' Too often children are dismayed by the 
sight of asum in problematic form, however easy it may be, The 
teacher should, therefore, encourage them before attempting to 
solve a problem, always to substitute for the hard numbers given 
easy ones which can be easily dealt with mentally; they thus have 
a ready test whether the method they propose to adopt is the 
correct one or not,” 
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4. (a) The difference of two numbersis15. If the greater 
number be 32, find the smaller; if the smaller number be 26, 
jind the larger. 


(b) The difference of twonumbers is 2054. If the greater 
number is 3333, find the smalicr. If 54024, If 4444-4? 


(c) The difference of two numbers is 1214‘8; find the greater 
number if the smaller be 17852? If 848'5 ? 


5. (a) Ifyou add 14% to acertain number, the sum is 30, 
Find the number, 


(b) If you add 2052 to a certain number you get 1000. What is 
the number ? . 

(c) What number increased by 174°8 will give 759°6 ? 

(d) If you add 141 to 6 times a number you get 1151. What is 
the number ? . 

6. (a) If you subtract 7 from a certain number you get 30, 
What is the number ? 

(0) Work the above sum, substituting for 7 and 30 the num- 
bers (i) 6994 and 2568, (ii) 104°8 and 2722°6 ? 

(c) What number decreased by 214°7 will give 385? 

7. (a) After spending Rs. 25, I had Rs.35. What sum had 
_T at first ? 

(b) After spending Rs. 412, | have Rs. 795 left. What sum had 
I at first ? 

(c) After losing Rs. 355%, Thad Rs, 7593, What sum had] at 
first ? 

8. (a) The product of two numbers is 120. If one of then: 
is 15, find the other. If 40? If 16? 

(b) The product of two numbers is 19635. If one of them is 
77, find the other. If 153? If119? If 4 of 396? 


(c) The product of two numbers is 6666666606. If one of 
them is 54, find the other. 

9. (a) What number divided by 15 will. give 12 for the 
guotient ? 

(6) What number divided by 201 will give for the quotient 
i) 185; (ii) 3 of 2540; (iii) 12%; (iv) < of 18% 


10. (a) Find the dividend whe the divisor is 8, quotient 
#2, and remainder 5. 
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(b) Find the dividend when the divisor is 205, the quotient 148, 


and the remainder 135. 


(c) The dividend is 6260, the quotient 59: andthe remainder 
65. find the divisor. 


(d) The quotient being 65, the remainder twice the quotient, 
and the dividend 13390, what is the divisor ? 


(c) The quotient obtained by dividing a certain number by 151 
is 133, and the remainder is 37. Find the number. 


ll. (a) How many times can 8 be subtracted from 75 and 
what will be the remainder ? 


(6) How many times can 23 be subtracted from 1000, and what 
will be the remainder ? 


_ (c) How often can Rs. 45 be taken away from a purse contain- 
ing Rs. 800? How many rupees will be left inthe purse after 
this ? 


12. (a) What is the least mumber that must be added to 18 
to make the sum exactly divisible by 5 ? By 7 ? 


(b) Work out the above sum, substituting for 18 and 5 the 
numbers (i) 13456; 123. (ii) 20005; 79. 


13. (a) Whatis the least number that should be subtracted 
from 35 so that the remainder may be exactly divisible by 8 ? 
By 10 ? 


(6) Work out the above sum, substituting for 35 and 8 the 
following numbers :—(i) 2222; 15. (ii) 7000; 120. 


14. (a) The product of two numbers increased by 10 is 106. 
If one of the numbers is 12, what is the other ? 


(6) The product of two numbers increased by 708 is 193008. 
If one of the numbers is 2564, find the other. 


(c) The product of two numbers diminished by 875 is 970000. 
If one of the numbers is 375, find the other. 


(2) The product of two numbers increased by 14°8 is 1420°4 ; 
if one of the numbers is 8, what is the other ? 


15. (a) The product of three numbers is 192 ; if two of the 
numbers are 8 and 4, what is the third ? 


(0) The product of three numbers is 184490; and the product of 
two of them is 525. What is the third number ? 


(c) The product of three numbers is 18606500; if two of the num- 
bers are 8756 and 17, find the third, 
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16. (a) The product of 3numbers is 144; ifthe product of 
the 1st and 2nd be 48 and of the 1st and 3rd 24, what are the 
three numbers ? Verify your answer. 


(b) Solve the above sum after substituting the following numbers 
for 144, 48 and 24, and verify your answers :— 


(i) 80870 ; 785 ; 882. (ii) 8386325 ; 7575; 61051. 


17. (a) An umbrella costs Rs. 5, a bow costs 4 times as much as an 
umbrella, and @ gramophone S times as muchas a bow, Whut is the 
cost of a gramophone 


(>) A cow costs Rs. 76, a horse 5 times as much as a cow, and an 
elephant 24 times as much as a horse. What is the cost of au 
elephant ? 

(c) The radius of the earth is 4000 miles ; the distance of the 
moon from the earth is 60 times this radius; and the distance of 
the sun from the earth is 40 times tbe distance of the moon, Find 
‘the distance of the sun from the earth, 


(4) Abas Rs. 1403; B has 6 times as much as A; and Chas 4 
‘times as much as A and B together. How much has C? 


18. (a) What nwmber divided by 15 will give the same quotient 
as 80-5 ? 
Solution, 
80-5 =16. .°. Required number 
required number +16=16, =15»16=240, Ans. 
(b) What number divided by 72 will givethe same quotient as 
§980 divided by 176? 


(c) What number divided by 30 will give quotient as 3024 divided 
by 5. 

(d@) What number divided by 29 will give the same quotient and 
remainder as 3259 divided by 16? 


(e) What number divided by 40 will give the same quotient and 
remainder as 200 +16 P 


19. (a) What number multiplied by 8 will giwe the same product 
.@s 20 mulirplied by 12 ? 


(b) What number multiplied by 15 will give the same product as 
21 multiplied by 60 1 


(c) What numbex multiplied by 86 will give the same product as 
48 multiplied by 63 2 ° 

(qd) What number maltiplied by 85 will give the same prod uct as 
51 multiplied by 55 ? 


20. (a) The sum of 3 numbers is 24; the sum of the Ist and 2nd 
is 14 and of the 2ad and 3rd IS; find the three numbers and verify 
your answer. 
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(b) Substitute the following numbers for 24, 14 and 18 above and 
work out the sum, 

(i) 817; 6C4; 886, (ii) 168}; 148; 1253. (iii) 710°5; 300°8; 610°0, 

21, (a) The sum of two numbers is 20 and their difference is 12; 
Find the two numbers and verify the answers 

Solution. 

If the smaller number were equal to the larger number, then their 
sum would be 20+ 1¥ or 32, 

That is, ¢evice the larger number = 82, 
the larger number = 82+2 or 16. } enn 


*” And the smaller number = 16—12 or 4. 
[VERIFICATION :— 16+ 4= 20; 16—4=12.} 
(6) The sum of two numbers is ¢66€6, and their difference is 
2292, Find the two numbers. [Verify your answer, } 
(ec) The sum of two numbers is }720'8 snd their difference is 
666°6. Find the numbers. [Verify your answer. ] 


(@) The sum of two uumbers is 1700; if one ot the numbers i 
greater than the other by 285, find the two numbers, 


~ 
| 


22, (a) A has Rs. 4, Bhas Rs. 5 more than A, and C has Rs. 10 
more than Aand B together. How much money have A, B,and C 
together ? 

(6) Substitute the following numbers for 4, 5 and 10 in the above 
sum and work it out. 

(i) 804, 4124, 892. (ii) 100°1, &9°5, 880°6, 

(c) Abas Rs, 1503, B has Rs. 15 more than A, and O has twice 
as much as B, How much money have all the three together ? 

98, (a) Ahas Rs, 49 and B has Rs, 30, If A gives B Rs, 11, ané 
B gives A Rs. 15, what sum has each after this ? 

(b) Substitute for 49, 30, 11, 15 in the question above the follow- 
ing numbers and work it out :— 

(i) &88, 100, 283, 804. (ii) 149°1, 208-0, 591, 20°6, 

94. (a) A has Rs. 50, Bhas Rs. 20 less then A,end C has Rs, 40 
less than A and B together, How mrueh hove they all together? 

(d) Work out the above sum after substituting for 50, 20, 40 the 

_ the following numbers :— 
(i) 729, 125, 402§. (ii) 10008, 800°9, £55'5. 

(c) The population of a town A is 25,007, that of a town B is. 
5GC9 less than that of A, and that of a town C is less than that of 
A and Btogether by 17080, Find the population of the three towns 

together, 


PROBLEMS ON THE SIMPLE RULES. Br 


26. (a) 8 books and 4 slates together cost Rs. 9}. Ifa book costs 
Rs, 24, what is the cost of a slate ? 


(6) If 9 horses and 20 cows cost Rs, 8,2274, find the price of a 
cow, given that the price of a horse is Ks, 7624. 

{c) A merchant tekes Re, 10,000 to the market, and buys 725 
bags of rice at Rs, 8 a beg, and some tins of ghee at Bs, 28 a tin. 
How many tins of ghee does ne buy, supposing that he spends all 
his money ? 

(d) A Railway train runs 360 miles in 18 hours, If during the 
first 6 hours its speed is 25 miles an hour, what is its speed per 
hour during the remaining 7 bours ? 


(ce) Aman walked 4290 miles in 275 days, Jf his rate of walk- 
ing was 18 miles a dey durirg } of the number of days, find bis 
rate of walking-per day during the remaining days, 


(f) 7 men and 10 women together earn Rs. 8003. If each man | 
earns Rs. £03, how much does each woman earn ? 


(9) 7 times one number plus 11 times another number is 7886, 
Tf the first number is 988, find the second number, 


26. (a) I gave 4 cows worth Rs. 45 each and received in ewchange 
20 sheep. What was the cost of a sheep! 


_ (b) A man gives 87 horses worth Rs, 625 each and receives in 
excha nge 145 mules, Whst is the cost of each mule ? 


(c) I exchange 42 horses worth Rs, 520 each for bulls worth 
Rs. $64 a pair. How many pairs of bulls do I receive P 


(2d) A men gives 12 acres of wet land worth Re, 1,210 an acre in 
exchange for 110 acres of dry land and a house worth Rs, 2,750, 
What is the value per acre of the dry land ? 


(ce) I exchanged $4 yds, of velvet worth Rs, 5 a yard for Rs, 20 
and a certain number of photos woith Re.14 each, How many 


photos did I get ? 

27. (a) Multiply 3 of 72 ty 30 and divide the product by 40, 

(b) Multiply 1723 by 3 of 66) and divide the product by the 
square of 48, 


{c) Divide the square of 240 by 18 and from the quotient sub- 
tract 16 times the square of 5, 


(d) Divide 34786 by one-sixth of the square of 79. 
6 
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(e) Divide the diffzrence of the squares of 48 and 56 by the sum 
of these two numbers. 


(f} Multiply & of alakh by 10 and divide the product by the 
‘cube of 6, 


(9) To 2846 add 1000 times itself and divide the sum by 148, 


28. (a) I takea certain number, add 8 to it, anid divile this sum 
by Zand get6. What is the number taken ? 


Solution. 
We must proceed backwards beginning from 6, Thus : 


A certain number + 4= 6. 
«% this number is 4 x6 or 24. 
Again a certain number + 8 = 24. 
’. the number = 24 — 8 or 16. 
That is, the number taken is 16, Ans. 


[VERIFICATION :—16 + 8 = 24; 24+ 4 =6.] 


(b) I multiply a certain number by 8, subtract 28 from the proe 
duct, and divide the remainder by 143. Ifthe quotientis 7, find 
the number, 


(c) I multiply a certain number by 216, add 24 to the produce 
and divide the sum by 12. If the quotient is 217, find the number, 


(2) I take a certain number, divide it by 5, subtract 216 from the 
quotient, and multiply the remainder by li, If the productis 1265, 
find the number taken, 


29. (a) Divide Rs. 90 between A and B, so thit A may have 
2 shares and B38 shares. 

(5) Divide Rs, 98 among A, B and C, so that A may have J share, 
B 2 shares, and C 8 shares. 

(c) Divide Rs. 420 between A and B,so that A may have 2} 
sbares and B 8$ shares. 

(d) Divide Re. 105 among A, B and C, so that A may have 8 shares, 
B 2 shares, and O 1 share. 


CHAPYER XVII. 
Use of the Set Square. 


122. Todraw a straight line perpendicular (or at right 
saugles) to another straight line from a point inltor out- 
sside it 


Suppose a perpendicular 
has to be drawn to AB. Place 
the set square with aside con- 

,, B taining its right angle along AB 
as shown in position (1) in 
fig. 10. Placethe straight cdge 
along the longest edge of the 
set square, Then, pressing the 
straight edge firmly, slide the 
set square to the position (2), 
that is to say, till the edge P’Q/ 
corresponding to PQ passes 
through the point from which 
the perpendicular is to be 
drawn. Now draw the per- 

Fig. 10. pendicular required. 





Exercise @7.—(Practical). 
t. Draw a line PQ and from a point R in it, draw a line RS at 
vight angles to PQ. 


2. Draw a line AB and from one of its extremities draw 
another line a right angles to it. 


3. From a point C outside aline AB draw a straight line CD 
_perpendicular to AB. 


4. Draw rectangles of the following dimensions :— 


_ (a) 4 inches by 3 inches. (6) 10cm. by 5 cm. 
(c) 3:2 inches by 2°4 inches. 
5, Describe :— 
(a) a 2 inch square. (6) a 3 inch square. 
(c) a.lO cm. square. (d) a 2% inch square. 


6. Describe rectangles of the following length and breadth 
and measure their diagonals ;—(a) 12cm., 9cm. (b) 48 in., 
2°Oin. (c) 6 in., 44 in. 

7. Show by measurement that in the set square in which the 
edges containing the right angle are equal to each fother, the 
third side is about 1°4 times as long as either of them. 


8. Show by measurement that, in the other set square, the 
longer of the two edges containing the right angle is about 1°7 
times the shorter, and that the loxgest edge is exactly twice as 
Jong in.the shortest. 
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9. Draw, on card-board or paper, rectangles and squares of 
various sizes and cut them out. 





, CRAPTER VT 
Area of Rectangles and Squares. 


123. Area.—By the area of a rectangle or a square is 
meaat the space occupied by it, i.¢., the space enclosed by its 
four sides; and it is measured by means ot units like square 
inch, square foot, square centimetre, and sO on. 


124. To find the area of arectangle 3 inches long and 
2 inches broad :— 


If we describe a rectangle 3 inches long and 2 inche broad and 
divide it into 2 rows of 3 sq. inches each, we see that the area of 
a rectangle 3// long and 2// broad is (3X2) sq. inches or 6 sq. 
inches. Similarly the area of a rectangle 4// by 3// is (4 & 3) sq. 
inches or 12 sq. inches; andthe areaof a 3// square is (3 X 3) sq. 
inches or 9 sq. inches, 


Hxereise 98—(Practical). 


1. Show by a diagram that (1) the area of a rectangle 10 cm. 
by 4 cm. is 40 sq. cms., (2) the area of a 6 cm. square is (6X6) sq. 
cms. or 36 sq. cms. 

2. (a) Draw on squared paper a square 12 small divisions. 
long to represent a square | foot long, and show from it that 1 sq. 
foot = 144 sq. inches. (b) Show the same by a square 12 cm. 
long drawn on plain paper. (c) Similarly show that asq. cm. 
= 100 sq. mm. 

3. Cut out a paper rectangle 3/7 long and 2// broad. And 
show by folding it suitably that its area is 6 square inches. 


4. Find by paper folding the area of rectangles of the follow- 
ing dimensions in square inches or square centimetres as the 
case may be ;—(a) 4// by 3//; (b) 6cm. by 2.cm.; (c) 3// by 23// ; 
(d) 4cm. by 3 cm. 

5. Find by paper-folding. the areain square inches or in 

square centimetres of (a) a 2/! square, (b) a 3cm, square, (c) a 5// 
square, (d) a 44 cm, square. : 


Exercise 98-A—(Orail). 
1. What is the area of the following rectangles ? 
(a) 8’ by 6/7. (b) 5cm. by 4cm. (ce) 44// by 4//, 


2. What is the area of: (a) a 5/’ square, (0) a4dcm. square, 
(c) a 54 inch square ? 


CHAPTER XIX. 
Cuboid and Cube. 


125. Cuboid.—If you examine a model of a cubotd*, you 
will find (1) that itis bounded by 6 flat surfaces which are 
rectangles, (2) that it bas 8 corners (or solid angles', and (3) 
that it has 3 dimensions, viz., length, breadth and thickness. 

* A common brick and a dealwood box are examples of a cuboid, 

NoTge,—Since a cuboid is bounded by rectangular faces, it is 
otherwise called a rectangular solid, 


125. Cube.—If the length, breadth and thickness (or heigist) 
of # cuboid be equal to one another, it is called a cube, 


Nott 1.—The boundaries of a cube are 6 cqual squares. 


Nove 2—A cuboid and acube have each 12 edges, each of 
~which is the common boundary between two adjacent faces. 


Notg 3.—The opposite faces of a cuboid are equal, 
Exercise 99.—( Practical). 
1. Give some examples of a cuboid. 


2. How many faces, edges, corners (solid augles), and plane 
angles, has (a) a cuboid, (b) a cube ? 


3. Name the three dimensions of the following :— 


(z) a dealwood box, (6) acommon brick, (¢) a wall, (d) a 
‘black board, (e) a rectangular cistern. 


4. (a) Make clay models of a cube and a cuboid of different 
sizes, (b) Make clay models of a cuboid or cube with the follow- 
ing dimensions.: (1) 3in. by 2in. by lin. (2) 4 in. by 2 in. by 
2in. (3) 2in. by 2in. by 2in. (4) 10 cm. by 10 cm. by 10 cm. 


5. Draw freehand in pencil a model of a cube and of a cuboid 
-similar to the following :-- 
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6. Draw freehand a rough outline sketch of a@ cube and 2 
cuboid similar to the following :— 





CHAPTER XX, 


Volume of Rectangular Solids. 


127. Volume.—By the volume of a rectangular solid is 
meant the space occupied by it, t.e,, the space enclosed by its 
6 boundaries or faces; and itis measured by means of units 
like cubic ineh, eubic feet, cubic centimetre, and go on. 


NotTe.—A cube whose edge is 1 inchis called an inch cube 
and the amount of space it includes is called a cubic inch. 
Similarly for a cubic foot, a cubic centimetre, and so on. 


128. To find the volume (or cubical content) of a rect- 
angular solid — 


Let ABCD be a rectangular solid, whose length AB is 4 inches, 
breadth BC 3 inches, and height BD 2 inches. First cut the block: 
into two equal flat plates, each | inch thick (as in Fig, 15), Then 
cut each of these plates into 3 square rods each one inch broad 
and one inch thick (as in Fig. 16); the number of rods will be in. 
all 2 X 3 or 6; and after this, cut each of these six rods into 4 
cubes, each | inch long, 1 inch broad and 1 inch thick (as in Fig, 16). 
The total number of inch cubes will be 6 X 4 or 24. Andas the 
cubical content of each of the inch cubes is 1 cubic inch, the 
volume of the rectangular solid is 24 cubic inches. 





Fig, 16, 


REDUCTION. - 87 

By similar reasoning, if the length be 5cm., breadth 4 cm., and 

height 34 cm., the volume would be 5 X 4 X 33 or 70 cubic cms. 

Hence we see that the volume of a rectangular solid is 

found by multiplying together the length, breadth and 
height. This fact is brie fly expressed thus— 


Volume of a rectangular solid =length x breadth x height. 


129. To find the volume of a cube.—Since the three 
dimensions of a cude are equol, its volume is found by cubing 
any one of its edges, 

For example the volume of a 2-inch cube = 2inches X 2 inches. 
x 2 inches = (2 X 2 X 2) cubic inches = 8 cubic inches: the 


volume of a cube 5 cm, long is 125 cubic cms. ; and so on, 
Exerciss 100.-—-( Oral and Practicai.) 


(A) 1. Find the volume of cuboids of the following dimensions :-— 
(a) 5inches by 2 inches by l inch. (b) 6cm, by4cm. by 
2cm. (c) 4// by 3// by 3//. | 
2. Findthe volume of (a) a 4-inch, cube, (b) a 3-inch cube, 
(c) a 6 cm -cube. ; 
Show (a) that a cubic foot = 1728 cubic inches, (b) thata 
cubic yard = 27 cubic feet, (c) that a cubic centimetre = 1000 
cubic mms. 
(B) Make, out of wet clay, models of cubes and cuboids, and 
find their volume by cutting them into small cubes. 


CHAPTER XXI. 
Reduction. 


130. Reduction is the process of expressing concrete. 
numbers of one denomination in units of a lower or higher 
denomination. 

131. The reduction of a quantity from a higher denomi- 
nation to a lower denomination is called descending reduction, 
and is performed by multiplication and addition, The reduc- 
tion of a quantity from a lower toa higher denomination is 
called ascending reduction and is performed by division. 


Huample 1.—Reduce Rs. 15-4-6| Kaample 2.—Re duce 8166 


to pies, hali-pence to £ s. d 
Rs. a. p. 2)8166 half-pence 
re 4 6 12)4083 pence 
ae 20) 340 shilli 

240 as. 2928 p, ty Ror tes 
4 as. 6 p. : 


244 as. 2934 p. Ans | £17.0-3. Ans. 
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Note ].—At each successive step of the process, the 
must be careful to insert the respective denomination. 


Nora 2.—Since the processes of ascending and descending 
reduction are each the converse of the other, the correctness of a 
result obtained by either process may be tested by working 
result back again by the other. 


proved thus :-— 


Proof of Example 1. 


12)2934 pies. | Sse: 
16)244 as. 6 p. | 20 
Rs. 15 4 as, | 340 5 
That is, Rs, 15 4 as. 6 p. | Teo a. 
3d. 
4083 d 
9 


8166 half-pence. 
Exercise 101. 


Reduce (verifying each result) — 


pm 


12, 
13. 


14. 


15. 


16, 


SHON DUAkwhd = 


Finglish and Indian Money. 
Rs. 410 8 as. 1 p.; Rs. 126 6 as, to pies. 
Rs. 220 7 as. ; Rs. 100 4 as. 3 p. to quarter annas. 
10 pagodas to annas ; 3 pagodas to pies. 
4,170 pies; 3,151 pies; 10,000 pies to Rs. as. p. 
£34 ; £16-9.10 ; £150-17-6 to pence. 
£17; 27 moidores to farthings. 
20 guineas 10s. to pence; £50 to four pence. 
18,105d.: 7,242d.to £ s. d. 
170,692 farthings; 151 crowns to £ s. d. 
40 605d. to gui. s. d.; 100 gui. 4s. 6d. to farthings. 


Avoirdupois Wetght. 


24 Ib.; 2 qrs. 18 ]b.; 1 cwt. 8 lb. to oz, 
12 lb. to drams; 2 tons 10 cwt, 7 Ib. to oz. 


‘1 cwt. 3 qrs. 26 lb. to oz.; 1 ton to Ib. 


2 tons 2 cwt. to lb,; 7 stones 12 lb. to oz. 
964 oz to qrs.:; 4,224 oz. to cwt - 
3,001 Ib.; 39,680 oz. to ton. 


The above examples may be 


Proof of Example 2. 


REDUCTION, 


Apothecaries’ Weight. 


17. 5b. 3 oz. 2 dr. 2 scr. to grains; 576 scr. to lb. 
48. 2b. 7 oz. 5dr. 1 scr. 1 gr. to grains; 1,445 scr. to lb. 
18 (az). 3 1b. 5 oz. 4 drms. ; 5 lb, 6 oz. to grains*. 
18 (6). 12602 grains ; 6404 grains; to lb., oz., drams, and grains. * 


Troy Weight. 
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19. 54 oz. to dwt.; 1 Ilb.; 1 lb. 10 0z. 5 ers. to grains. | 
20. 2;113 ers. to oz.; 480 dwt.: 725 dwt. to Ib. 


Abothecaries’ Liquid Measure. 


20 (a). 5 0z. 5dr, 20 minims.; 10 0z. 6 dram, 18 minims; to 


minims. 


1000 minims ; 1440 minims: 2400 minims; to oz,, etc. 


20 (bd). 

20 (c). How many tea-spoons to an ounce? To 20z.? To 5% 
oz. ? 

20 (zd). How many table-spoons to 1 0z.? To 30z.? To 6% 
oz.? 

20 (ec). Reduce 420 minims; 1230 minims; 525 minims; 375 
minims ; to tea-spoons. 

Madras Weight. 
21. 1 maund to tolas; 2 candies to seers. 


22. 


28. 


30. 
Sif, 
32. 


32: 


34. 


2 mds. | vis. 3 pals. to tolas 


1 can, 3 vis. 5 pals, ; 5 mds. 4 vis. 3 srs. to palams. 


7 mds. 5 vis. 3 seers 3 pals io tolas 
3,840 half-tolas; 369 pals. to maunds. 
4,094 tolas: 5,150 tolas to maunds. 


Madras Measure—Capacity. 


8 gar. 33 mar.; 2 gar. to measures. 

2 gar. 28 mar. | mea. 6 ol. to ollocks. 
431 mea. to kalams; 832 ol to parahs. 
5,740 ol. to mar.; 8 623 mea. to garces. 


English Liquid Measure. 


30 gals. 2 gis. to gills: 5 gals. 3 gts. 1 pt. to gills. 
500 gills to gal., qts., etc.; 121 gills to gal., &c. 


English Dry Measure. 


4 qrs. 3 bush. 2 pks. to p‘nts; | load to gills. 
12 345 gillsto pecks; 345,678 gills to quarters. 


* 60 grains make | dram. 


Stor a Sereicpererere esa mene evens” 


ARITHMETIC, 


English Lineal Measure. 


1 mile 3 fur. 200 yds. to ft. ; 2 miles to ft. 

2 miles 1,700 yds. to inches; 1 mile to inches: 
100,000 inches; 60,004 ft. to miles, fur., yds., &c. 
2,456,789 inches; 123,456 ft. to miles, yds., &c. 


English Square Measure. 


5 ac. 1,720 yds. to sq. ft. ; 3 ac. 4,000 yds. to sq. ft. 
1 ac. 2 ro. 1,065 yds, 1 ft. to feet; 2 ro. to sq. inches. - 
200,000 sq. inches; 165,705 sq. ft. to acres, &c, 


Madras Square Measure. 


4 caw. 4,865 sq. yds. to sq. yds. ; 1 caw. to sq. ft. 
1 caw. 20 gr. 120 sq. ft. to sq. ft ; 2 caw to sq. ft. 
100,000 sq. ft. to caw., grounds and sq. ft. 

806, 565 sq. yds. to acres and yards. 


English Cubic Measure. 


2c. yds. 20 c. ft. to c. in.: 1,867,065 c. in. to c. yds., &c. 
180,000 c. in. to c. yds., &c.; 10 c. yds. 17 ft. 64 in. to c. in.. 


English Time. 


1 day to sec.; 2 days 2 hrs. 8 min. to min. 
2 wks. 10 hrs. 15 min. to min?; 1 wk. 3 hrs. to sec. 
100,806 sec. to days: 37,807 min. to weeks. 
36,356 sec. to hrs.; 3,024,000 sec. to weeks. 


Angular Measure. 


51. 4 deg. 5min. 30 sec.; 1| right angle 8 deg. to seconds.,; 
52. 2 rt. angles 8° 4/; 3 rt. angles 5/ to minutes. 
53. Irt. angle 30°; 2 rt. angles 17°; 4 rt. angles to degrees. 
54, 125°: 348°; 400°; 270° to right angles. 
55. 21,000 sec. ; 2548 min. to degrees, etc. 
| Exercise 102—(Ora/). 
Reduce— 
i. Rs. 3-12-5 to pies. 2. Rs. 4-6-6 to pies. 
3. £4-0-10 to pence. 4, 3 gui. 17s. 6d. to pence.. 
5. Rs. 2-8-8 to pies. 6. 3 pagodas to annas. 
7. Rs. 5-5-2 to pies. 8. £5-10-5 to pence. 
9. 4viss 20 pal. 2tol.totolas. 10. 1 cwt. 1 qr. to lb. 
11. 846 pies to Rs. 12. 1,210 pies to Rs. 
13. 485 pence to &, 14. 606 pence to £. 
15. 1,443 pence to &. 16. 1,448 pies to Rs. 
17. 4 acres 25 cents to cents. 18. 1,670 cents to acres. 
19. . 12) to min. 20. I rt. angle 20° to deg: 
21. 2Qrt. angles to deg. 22. 300° to rt. angles. 


CHAPTER XXII. 
Compound Addition. 


132, Compound Addition is the addision of compound 
quantities of the same kind. 

133. The process of compound addition is as follows :— 

Add together Re. 25-15-11, Rs. 7-12-5, Re. 450-8-9, 
Res, 516-4-0, and Res. 89-6-€, 


Wording 


Rs. As. P. 6, 15, 20, 31 pies; 2as. 7 p. (set down 
25. bd) 11 7 p. and carry 2 as,); 

foe 2, 8, 12, 20, 32, 47 annas. Rs. 2 15as. 
ata : 4 (set down 15 as, and carry Rs. 2); 

89 6 6 2,11, 17, 24, 29, (set down 9 and carry 


2 ): and so on. 


Rs. 1,089 We 7. Ans. N.B.—The words within brackets are 


iN eee ‘not to be uttered. 


Note.— The method of proof in compound addition is the 
same as that in simple addition. 


Wxercise 103, 


(z) Add the following quantities vertically and horizon- 
tally :-~ 


1. 2. 3, 4, 
Rs. as. p, Rs. as. Rs. as. ope | Reeves. ip: 
B (ae 7 6 61307 O12 11 * 869" 0. 8 
6. | 1,666 9 7 14219 8 \'400 14 2.4: 764713 92 
m1 409 15 0° | *409°15 6 FID 72 ese 12. gh 
8. 76 O11 81210 (325611 1 | 764° 0. 8 
9. 69 43 97 166-13 8 | 409.1040 64 9 28 
10. | bi 12. 13 
Rs. as, p | Rs. as. p. Rs. as. p. | Rsi'bas:, p. 
14. | 629 15 11 9:14 9 | 1,006 80 108) (1710 G2 
15 98 10 10 | 140: 4 10) wh _ 284082 10 | 6:06” &. 
16.: (6 695 149 «| 319) 9 B84 A909 114) 206 14 10% 
17 Or 0 8 1 1441. G8 | 146 10 93, 106 12 93 
18.| 36410 2 | Wi OI 49 6 104'7,069 0113 
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19. 20 ait, 
£ Rs. as. p & RRS: aac. p. £ Rs. as. “ip: 
22. | D8 4 2 | 2 Sara So 10 8 9 4 
23; | LO TA LR ee ae AO) 15 214 § 9 
24. |.21...0 © Lip AOR Stee £0 854 ons ele 10-46 
25.0.) de B eee | SO Fo ie oe: 


(>) Fill up the following table with te ele of the rows and 
-of the columus, and check the grand total of the former by find- 
‘ing the grand total of the latter: — 

| G 

| Totals of rows. 


1. Zz D: 








Rs. as. p. Rs. as. p. Rs. as. p.| Rs. as. p. 
1499 14 8'829 15 0| 10 10 10 | 


. 1728 13 9149 0 9/7819 8 
, 84 9 4120 9 8/ 01511 


i 94 8 111359 12 111329 0 6 | 


CN ON 


AO D507 BATF 0.180 14530 


columns 


| Totals of | 


(c) Add the following quantities horizontally and verti- 
cally :-— 





(i) 1; Z. 3 4. 
Ahi di ae fo gs id, ae tc age 
5 2° 8:7) 1 Stee. 974 se .6 97 6 4 
6? Steed te Seca. 3 1,200 0 1 308 15 02 
gl 6 1 Ba, ate M1 | 50 4 9 529 6 8 
Bee LG. ek meta to 783 14 5 34 13 98 
ln See | Oates | debe 16 Fe 017 8: 
10 i 12, 13. 
Ree. gy =£ seid abe SOUS eee 
14e) 84080011 <1535 178 9b os 220-9. G 760 8 2k 
15. |1,80919 9 | 16 0 8} 010 8 464 9 38 
16). |) 56059 8 100) SSOSPS 112 192 a19hi8 Oo 608 6 61 
17 913 8 918 Of 0°69 66° 9 11k 
48). 460506. Oe) 198 6 14 A 11hO TE 100 6 0 


COMPOUND ADDITION. 93° 


a) i. 2 3 4, 
rs. Min, Sec. |Hrs. Min. Sec, | Min. Sec. Days. Hrs. Min. Sec. 





Bese ig. | 1 te to | 13 14a ee 0.17 
Boia os | 93 96 30 |) t4- 53 eo 90 42 
» histor se |. 815 30 40° 1 95 35 F eo 4 0 6 
4 ahi o | b0 46 5S) | 95 55 roe BOR Oe 
Oo if ee 7 6 568 | iG Oo ea 5 
10, oA 12. 13. 
‘Wks.Days Hrs. eA ‘De yor, ae Days.Hrs.| Wks. nee Hrs: 
(4, bv 3568 90 3 6 | 3 
(5. 563) 10e i 9 5 90° $312 3 4 
16. ° 2 *og Ns 6 te 4° 4, 1 5 oh eee 
7b we Bi 7) 5 1293 pone 608" 
1S: 30-70 # | 90-6 [a 20a ee 
Hit) Boy 2. 2 4, 


Vis.Sr.Pal.Tol.|Vis.Sr.Pal. oT Vis.Sr.Pal.Tol.; Vis Sr.Pal.Tol. 





ae Oe a LO U2 Oa cas? 50, 2. bee 
6, ) PScSt 20 4 7 i D2 hee t 0.4: 6 23 
Z| 10-4 6s 19 0). 6. be Pod 202 18 3.6 
5. 2s 3°49 0 23. 23 ge al 64.0 03 
Oo  80.00c2 “Or 283 4. 08) 84 6 2 129 Oe le 
« 10. ge 12. 13; 
Can. Md. Vis.PI.|Can.Md. Vis. - Can.Md.Vis. Zi Can.Md,Vis Pl 
14, (8245 7225), O47 5 a =F 9 6 0 35 
15) 3 (9° OA Pl 4 39 144 0 4 36 OF it) 4527 
16, | 5 6 °50)7 6118 0 20193: 14 6-4 |-24. DiaD 
1736. 88° ARB 70 3 2849 89 0 29 TR 13 
a? 0 A736 10a O15 18.6 33-25 17 ae 


(iv) fy 2: 3 4, 
Kal. Mar. Mea. | Mar. Mea. OI.|Mea. Ol]. | Kal. Mar. Mea. Ol. 


4, 5p h01 5 5 fee aD 7°) O24 0 -.5 
6.10.7 0 4 7 Seay 7 5s Waa Z hoe 
$43 2 0 0 36°05) 3 4; 6 6 1 
en Oa LOIS fh 6 4 4| 4 3 |} hag 0 ZS 
i 
9, 10. 11. 12. 
‘Gar, Par. Mar. Par. ee Mar. Mea. Ol. Gar Par. Max-:. 
3,05 704: |50 4 BG 4; 10 74 3 


$44, 07 AUS 35 40) 3 6 423 
5.507 8 0r 2t | oe 1 
16.50) 7295. Ate) 0 


14 60 














ARITHMETIC, 
(v) is Zi 3. 4. 
icwt. qrs. lb. oz. | cwt. qrs. Ib. | tons. cwt. qrs. | cwt. qrs lb. 
Die @ 27, Dad ae) oy ee ‘ee: 199,3 24 
Sg] 3 V9 Bob pees: Bane mi mee l6-n72 Jag 
7. 2 2 2a OM ae cot) oa oe a) 18+,0 15 
8. | 8B Ged Saiee aes’ Teme 2 Ot at dy id © 
9. \ O Nb: Sel arya al) 20a 0 8. 0 943778 
10. Lie 12. 13. 
t.cwt. qrs. lb, | t. cwt. qrs. 1b. j-cwt. qrs. fb. | t. cwt. qrs. 
1a et Ss as Oe TS 3s 20h See I Oe 
Fo he a saa Oinl7. 2 £40 SD eZee | ic oS 
16. | 0" ta 0°15 3:15  O), Oya Ge 14 La 19;" 3 
RiP B12 [eo LSB dey | B88 
Fe OOS a WB Ss ORFS ae AE co te G7 @ 
(vi) 1. ee 3, 2 ait 
lb. oz. dwt. grs.| lb. oz. dwt. | oz. dwt. grs. | ib. oz. dwt 
Oe Ate ON ve a. 5 ne lg 4 10 0 
Goa gad nee ee 8 4 6G. 83.30 5S oO 17 
he | Sale! OSs a ae. 5 Diy FEGAS 6.8 0 
Si Dae Oe eh eS 38 4 0 19 0 9 6 
(vii) I 2, 3. 4, 
Ib. oz. dr oz. dr. scr. dr. scr. grs. | oz. dr. scr. 
"D3. P24 A YF | ten, 2 2 7 M «6° 0 
6. 10 8 6 | iF 6) 8 61 8t6 Gee Lo 
‘Gat BS 7 3 Ht A ae aF 7 0 
Sel po 0 4 | 10 3 0 4 Does) | MiG ee bl 
Omi. S> SS oOo 2 3%.6 19 9 702 
(viii) t Ba 9: 4, 
gal. qt. pt. {| gal. gt. pt. gil. | gal. qt. pt. qt. pt. gil. 
5, ee ae ea 4aOih 1 $2 ats 20 B 3 
6, 4°21 6S 0 m2 Me Ra dee 
7. a ye) | Da AS: ie a 3 IN Og 
8. eo” Lay OY oe > a | | 1c Wes 
»{ix) i De 3. 4. 
qr. bush. pk. bush., pk. gal. j|bush. pk gal.| pk. gal. qt. 
bi Ate, 3 R435 1 Bet By VE a) 
6. 2 16 2 MB BB NOE Pl 2e OH 2.0 220 
Wi De, 3 4 $20.0 aan 2tg i 1 &S 
8. TO Uiae F 2 6.0 1 7 1":0 tp. 
i. ji 2 el 1 a ae ee 2 0 1 0 wd 


COMPOUND ADDITION, 95 
& . 


(x) 1. Ro ae ve 4. 
Is: fur. yds.| mls. fur. yds. | fur. yds. ft. | yds. ft. in. 
“e ps OO eee ts 4 100 2 30°22 10 
Oe ero nd. eee Ge . Ape De Be SC 4 Oil 
7. See Cee i a: AO eee Poh bt 
Bo igtls toe) 4). 6. <6 1 of 77 Sees @ 
Oot Oe She hoe a 7. -19%30 14,2 x8 

10. br. 12. 13. 


mils. yds. ft.in. |mls. yds. ft. in. (mls. yds. ft. in.'mls. yds. ft. in. 














14) 7° 660211)" 0 S18 2:11) 2° 895 2:9 | 6 800 2 7 
15.1 @ (189 2 1016 007:1 81-0 74504) 4° 192 146 
ia. 3 8120 6) 7 1111'2 10 4 903.2 1) Of 904 2411 
Po ae 1 ark 709.8 | S76 Le 6 OVENS 
1) OG 5199 O1°D ©6091 G6 73800! 4 2620° 4 
{xi) fee a 3. ae 
ac. ro. sq. yds,| ac. ro. sq. yds.| ro. sq. yds, sq. ft. | ro. sq. yds. | 

ob em ee 13.3 | ee: | 3 GO. bea. ae 

oe ee oe 2D. | al 1b0k 8 1 ag 

7. SOO a0 Fee ke Bes Oh a PLS) es 

8. 6b) 8s 15) 2° eo) eS 990.0 9 183. 34 

Ot SO tes Go ho Seb. 250 3 4 Ss. Bp 

10. Pree To 13. 


ac.s. yds. s. ft.!ac. 5. yds. s. ft.lac.s.yds.s.ft.s.in.js.yds.s.ft, s.in. 


Nae £5) 1000 8 2 800.4 (5. 4000 5 100 








2000 3 120 

15. | 6 2040 6 ; 0 1900 5 6 2969 3 121} 609 4 109 

16. | 4 3000 7 |6 609 3 0 768 0 106 467 68 

17 Oo Gon” 4) 6. 34ap0. 8-3 0.65.°G 45 Or ter 9 
(xii) 1. ee 3, 4. 

caw. gr. s, ft. | caw. gr.s.ft. | caw. gr.s. ft. | caw. gr. s. ft. 

5. | 5020 2000; 14 4 106 6 169 0»: 6, 500 

6. |} 69 15 2104 9 11 1200 4 8 843 6 8 609 

ee LO BL: LOSY 619 690 3 9 604 De he LOO 

‘s 2 8 941 4 5 1500 


6 16 868 | 24 7 1986 
o, 10. 11. 12. 


caw. 3. yds. | caw, s, yds s. ft.|caw.s. yds. s. ft, s. yds. s. ft. 
LS 


TS. «| ays ODO 7 4860 3 4 604 4 8 
14, 3: - 5880 8 4064 8 7 869 8 765 7 
S24 169 6.) 300. G 6... 900). 7 45 5 
BGS cere 10 |. O86.. § 9 469 6 36 «3 
BP Te EOD F 11 123 4 : 8 so 6 0 


96 ’ ARITHMETIC, 











(xiii) 1. oe 5; 4, 
veli. mah. kuli. jveli. mah. kuli. )mah. kuli s. ft. |mah. kuli. s.fé.. 
S245). 15- 80 8 19 79 15°70: »300'|; 47 95> 720 
B14, 18 oe 7 9 19 12 60. 78 1.19 [35 tae 
715 12 320-1 @ wget 9¢ 9 op iaee m 
8. | 7 O p15 ae) Le go Ba l> Oy, 0 5a 72 
9.1 8 ° 310") 95 oy TS oe 9 53 12075410." 0s ae 
(xiv) r 2 5 4, 
exyd. it. im bepyd.ft. in: icads:ht. in. | esyde. ft: Tim 
De (eS P2O) 17OD |, Dy 2 204d. 5 5 169 4 21 610 
6.01140 20; 609) Oy. -7.49b M06 0 6 22 “612 
74> 0. 708 8 ~ 6.899 Gow 789 | 7 23 614. 
S23 © She Oo O45! 7.28 964 9 24 896 
(xv) 1. 2. 3. 
[rt. angle deg. min. sec. ‘rt. angles. deg. me deg. min. sec. 
4, 3) 150 30 | 5 40 20° 35 
5. | : 2 eie 2 0 18 2 7 18. 17 
6. Ay el) 40 on® 0 4 G 45160, 38 
73 4 0 20 30 0 13).  20u| GW 5o ht 


CHAPTIOR GXd ik 
Compound Subtraction. 


134. Compound Subtraction is the process of subtracting 
one compound quantity from another of the same kind, 


135. The process of compound subtraction is as follows :— 








Faample 1,.—Sudt act Reample 2.—From £2000 take 
Rev.651-10-8 from Re. 716-5-4] away £1724 8-9, 

Rs. oats Se d. 

W66u 81s 2000 0 0 

651 19. "8 1724 8 9 

64 «10 8. Ans. a75 Ui Ae ai, 


136. Tho method of proofin compound subtraction is 
similar to that in simple subtraction, 


ae) 


cO 
“J 


COMPOUND SUBTRACTION, 


Bxercise 104. 


(a) Perform the following subtractions & verify the results :— 












































Res as. | “pe Rs. «| asi <? p. Re; as. p. 
bao 7 6 oe a be 4 32160 0 0: 
39 6 4 8 / «10 54 6 9 
Bice stash ah Lae ae d. So ae oe d. 
8 F GOTH 3 54 52 200+ 0 0 GST a 42 
6,694 18 43 79.6 5 40 10 6 
& “Rs: asi’ pj a ORS. i Sis} Op: 
Agee <8 eS 8! 100:4.0 4 8 
15 14 Bon Ah 40 10 10. SG 
tons cwt. qrs. lb. tons cwt. qrs. Ib. 
Oe 2 4 2 of 10.- 9 ZL 2 11 
4 3 3 o 6 3 2 1) 
Rt. angle. deg. min, deg. min. sec. 
11. 4 54 6 12. eo 20 40 
Z 49 25 20 36 51 


b) Find the difference between— 

315 tb. 6 oz. 1 dwt. and 19 Ib. 3 oz. 21 ers. 
7100 Ib. and 4695 Ib. 7 oz. 13 dwt. 17 grs. 

2 oz. 1 dr. 1 scr. 18 grs. and 1 oz. 2 scr. 19 ers. 
9 mds. 6 viss 3 seers 2 pals. and 10 mds. 4 viss. 
24 can. 7 mds. and 19 can. 7 mds. 6 vis, 2 seers. 
3 gar. 7 mar. 5 ol. and 15 gar. 2 mar. 3 mea. 
356 mar. 5 mea, and 349 mar. 4 mea 3 ol. 

2 miles 6 fur. 2 ft. and 7 miles 5 fur. 16 yds. 

2 days 3 hrs. 17 min. and 4 days 1 hr. 10 sec. 

4 ac. 2840 sq. yds. 7 sq. ft. and 5 ac. 4 sq. yds. 
7 rt. angles and 3 rt. angles 48° 50’. 


Exercise 105. 
Fill in the blanks in che following sustraction sums :— 








pat, 


rites Seg GY Bae We BO ee 





RS, AS. P, RS, as, P. RS, Ag, P. 

i, 486 15 8 2. 100 0,0 ae 
ea 108 0 5 

32410 9° 48 ott 200 15 83 


ED SR TEE) ’ SER SS 
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CHAPTER AXIY, 
Compound Multiplication. 


187. Compound Multiplication is the multiplication of 
compound quantities. 


Tn compound multiplication, the multiplier must, as in 
simple multiplication, be an sbscract number, since it denotes 
the number of twmes the muliiplicand is repeated, For 
example, we may multiply Rs. 4-6 5 by 4, but not by 4 pies. 


138. The process of compound multiplication is as fol- 
lows :-— 


Multiply (a) Re. 4-6-8 by 4, (2) £7-7-52 by 36, (c) Rs. 5-7-4 


(a) 


(d) 


(c) 





Rs. as. p. 

4 6 8 

4 

17 10 8 
£8 d. 
fi Le 

6 

44°4~=«<9 
6 

265 3° "6 
Rs. as. p. 
5 7 4 
127 

693 3 4 


Explanation. 


(a) 8p. 4=— 32p.. = 2 as. Sp: 
6as.X 4 = 24 as.; 24 as. + 2 as. 
== 20 as, = Re b10 as, 
Rs.4 * 4= Rs, 16: Rs. 16 + Re. I 
=e b/s 





| (b) Since 36 = 6 X 6, we first multiply 
by 6 and the product again by 6. 


(c) Since 127 has no factors, we multiply 
at once by 127. 


The steps are as follows :— 


4p. 3° 127 S="50Gp. 5 7 ae. Cy tee 
= 889 as.; Rs. 5 X 127 = Rs. 635. 


12)508 p. 42 as. Rs. 
42 as. 4 p. 889 as 58 
16)931 as 635 


ee ee 


Rs. 58—3 as. Rs. 693 


COMPOUND MULTIPLICATION. 99 


NOTE.—Since 127 = 12 10+-7, instead of multiplying by 
127 in Example (c), we may multiply successively by 12 and 10 
and to the final product add7 times the multiplicand. The work 
will then stand as shown below. 


Rs. as. p. 
Seg. 4 
12 


65 8 . = 12 times the multiplicand. 


SO gee CREE 


65> O 0 = 12 X 10 or 120 times the multiplicand. 
oe 30 he 7 times the multiplicand. 


inne Serer 





693. 3:.4= 127 times the multiplicand. 


(SS teerensy Morceia eee 


Exercise 106. 

Multiply— 

ly Rs. 527-3: by'(a) 4, (6) 7,-(e) 11. 

2. ‘Rs. 257-629 by (a) 12, (5) 28, <c) 40. 

3. Rs. 2,796-14-9 by (a) 24, (b) 39, (c) 63. 

4. £1,706-12-11 by (a) 123, (6) 200, (c) 323. 

5. #£60-17-10 by (az) 240, (b) 175, (c) 415. 

6. 7 cwt. 2 qrs. 10 Ib. 4 oz. by (a) 12, (b) 16, (¢) 32. 

7. 2 tons 3 qrs. 12 oz. by (a) 9, (b) 15, (c) 24. 

8. 3 mds. 4 viss 3 pal. by (z) 11, (b) 20, (c) 31. 

9. I can. 5 viss 2 pal. 1 tol. by (a) 4, (b) 20, (c) 24. 
10. 3b. 10 oz. 15 dwt. by (cz) 20, (b) 14 (c) 34. 
11. 4 days 5 hrs. 10 sec. by (a) 30, (b) 16, (c) 14. 
12. 3 miles 4 fur. 120 yds. 2 ft. by (a) 4, (0) 12, (c) 16. 
13. 3 fur. 200 yds. 7 in by (a) 12, (b) 26, (c) 14. 
14. 4 gar. 5 par. 3 mar. 5 mea. by (a) 120, (b) 26, (c) 94. 
15. Rs. 15-4-63 by (a) 4, (0) 8, (c) 10. 
16. £5-0-74 by (a) 4, (0) 8, (c) 20. 
17. £100-7-103 by (a) 4, (b) 6, (c) 8. 
18. Rs. 17-15-44 by (az) 3, (6) 5, (c) 8. 
19, £964-19-53 by (a) 81, (b) 121, (c) 40. 
20. £6-4-53 by (a) 1036, (b) 5041, (c) 4005. 
21. Rs. 1,345-8-34 by (a) 100000, (b) 48506. 


CHATTER’ XV? 
Compound Division, 


139. Compound Division is the division of a compound 
quantity either by an abstract number or by a concrete 
number of the same kind as itself, 


140, When we divide a compound quantity by an abstract — 
number, the quotient is a concrete quantity, [See Art. 145.) 


141. The process of dividing a compound quantity by an. 
abstract number is as follows: 


o 


Example 1, | Eauamople 2. 
| 
Divide £17 6s, 8d. by 5, Divide Rs. 137-9-6 by 42. 
tS a. 
517, 6.8 io) er oe 
£39 4. Ans. 6) 19 10 6 
Rs. 3 4 5. Ans. 


Here, dividing £17 by 5,the quotient 
is £3 and the remainder is £2. Redu-| Here, since 42 = 7 X 6, 
cing £2 to shillings and adding 6s. we ;wedivide the given quan- 
get 46s., which being divided by 5, tity by 7, and the quotient 
gives 9s,, for the quotient and ls. for again by 6. 
the remainder. Now reducing Is. to | 
pence and adding 8. we have 20d., | The same result will be 
which being divided by 5, gives 4d. obtained if we divide first 
for the quotient. iby 6 and then by 7. 


142. When thedivisor is a large number, and has no 
factors or cannot be easily separated into factors each of 
which is less than seventeen, we employ long division. 


Example.— Divide £173 8s. 8d, by 43. 


. 5. St Wig, 1 ke V Sy als 
43)173 8 8 (4 0 8 Ans. 
LZ2 
j 
20 ~~ Verification. 
285. 
12 £4.0-8 43. = £173 8s..8d. Hence 
336d. the answer is. correct. 
8d. 
344d, 
344d. 


x 


COMPOUND DIVISION. | LOL 


Exercise 107. 
Divide (verifying the quotient)— 


l. Rs. 18-6-4 by 4. 2. £320-18-4 by 5.f 

3. £79 by 6. : 4 £97 3. eae Le 

5. 126 cwt. 1 qr. by 28! 6. 31 mls. 2 far. 125 yds. by 25. 
7. 62 dys. 7 hrs. 45 him. by 31. 8. 128 mds. 2 viss by 48. 
9. Rs. 96-6-7 by 121. 10. 43 yds. 2 in. by 25. 

Ll. 7 fur. 98 yds 2ft.9 in, by 11{ 12. Rs. 35 by 60. 
13. Rs. 37-6-2 by 74. 14. 20 rt. angles 8° 6 by 9. 

15. £12Rs 79 as. 4p. by 8. 16 5 mls. 4 fur. by 121. 
17. Rs. 176-13-2 by 350. {8. Rs 88-6-7 by 85. 


19. 3 gui. 6s. 4d. by 32¥ 20. 1 cwt. 3 qrs. by 56. 

21. Rs. 1,205-10-0 by 120. 22. Rs. 86,590-3-7 by 143, 
23. Divide Rs. 62,56, 256-8-2 by (a) 625, (6) 1001, (c) 3575. 
24, Divide £16,816,875-1-6 by (a) 168, (b) 429, (c) 616. 


143. The following are examples of the division of a com- 
pound quantity by an abstract namber, where the quotient 18 
not exact. 





ERaample 2. 
Haample 1. Divide Re, 240-18-11 by 56. 
Divide £25 7s, 10d. by 11. Rs. a. p. 
eh 0g. 8)240 13 11 


11)95° "5" 40 | 7) 30 1 8 —7 pies. 


2 5 iWN—9d. Co ea 
., the quotient is £2-5-1l and | .. The quotient is Rs. 4-4-9 
the remainder is 9d. and the remainder is (7 + 40) 


pies or 47 pies or 3.as. 11 pies. 


Verification.—£2-5-11 XK 11 


9d, £25-5-1+9d.=£25-5-10. Veri fication.—Rs. 4-4-9X56 


+3 as. 11 pies = Rs. 34-6-0%7 
+3 as. 11 pies = Rs 240-10-0 
+3 as. 11 pies = Rs. 240-13 as. 
11 pies. 


Exercise 108, 
Perform the following divisions and verify your answers :— 


1. Rs, 4-9-2 by 10. 2 Rs. 85.10-O0 by 23. 3. £134.6-5 by 56. 


4 Rs. 257-9-10 by 53. 5. 100 yds. 1 ft. ll in. by 5% 
6. Rs 108-10-5 by 49. 7. £80-6-4 by 8 


8. Rs. 298-9-3 by 235. 9. 3 ions 8 ewt. 51b. by 43. 


CTA ORES 
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144. Suppose we have to divide Rs, 15-3 2 equally among 
10 men. If we divide Rs, 15-8-2 by 10, we get for quotient 
Re, 1-8-3 and for remainder 8 pies This means that we can 
give Re. 1-8-3 to each of the 10 men and there will be a 
remainder of 8 pies. Now, if we divide this remainder of & 
pies among the 10 men, each of them will get more than $a 
pie. And so, the answer to the sum correct to a pie will be 
Re. 1-8-4, 

NotE,—If the remaicder be exactly 5 pies so that we can give 
exactly $a pie to each, then too the answer correct to apie willbe 
Re. 1-8-4, But if the remainder be less than 5 pies, so that we 
cannot give so much as 4a pie to each, then the answer will be 
only Re. 1-8-3, the remainder being ignored, 


Exercise 109, 
Perform the following divi.ions and let the answer be correct to 
a pie or to a penny as the case may be :—~ 


Le Ras 25-5-0- 6. 2 Res Woo er 6 Be Sete Ae 
4, S661 12: 5. RS; 36142323): 63k 00-43-10F3 1 
7, £3765-17-8 = 325. 8.. £10154-6-5 +240. 





145. When we divide one compound quantity by another 
compound quantity, the quotient is an abstract number, 
because it tells us how many times the divisor is contained 
in the dividend. In this case, we reduce both the dividend 
and the divisor to the same denomination and then divide. 
The following are examples of this kind of division :— 


Euample 1.—Divide Ra. 2-8 as. by 2 as, 6 p. 

Reducing Rs. 2 8 as, and 2as. 6 p. to pies, we bave 480 pies 
and 30 pies respectively, Now dividing 480 pies by 80 pies, we 
have 16 for the quotient, This means that 2 as. 6 p, is contained 
exactly 16 times in Rs. 2 8 as. 

Heample 2.—Divide £3-9-11 by £1-7-6. 

Reducing the dividend and the divisor to pence, we have 839d, 
and 830d.; from which we have Q for the quotient and 179d, or 
las. lid. for the remainder Thismeans that £1-7-6 can be taken 
from £3-9-11 twice and that the remainder after this is 14s, 11d. 


Exercise 1106. 


(a) Divide (verifying your answers)— 
_1. Rs, 26-4 as. by Rs. 8-12 as. 2. id as. by 2eas. 6 p- 
3. Rs. 12-8-0 by Re. 1-0-8. 4, £3 Os. 6d. by 5s. 6d. 
5. Res. 525-2-6 by Rs.'52-8-3: 6. £240 by 12s. 
7...) £3,675112s).6d “by: £195 Os.7d. 82 Rs.11 byS%s8 p. 
9. Re. 1-8-5 by 2 as. 6 p. 10. £3-9.0 by £1-0-3. 
ll. Rs. 150 by Rs. 2-4-6. 12. £121-8-0 by £2-10s 
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13. 35 mds.5 viss 30 pal. by 2 mds 3 viss 2 pal. 

Ma. 9 tons 13 cwt. 1 qr. 14 lb. by 3 cwt. 3 a 7 |b. 

15. 5 guineas by 3 crowns, 16. £4 by 74d. 
17. 21 mls. 2 fur. {50 yds. by 2 mls. 1 fur. 15 yds. 

18, 1 fur. 163 yds. 6 in. by 3 yds. 6 in. 

19. 1 day 14hrs. 32 min. 45 sec. by 1 hr. 10 min. 5 sec. 


(b) 1. How many payments of 3 as. 6 pies eacn can be made 
out of Rs. 2-10-0 and what sum will remain over ? 


. How many lengths of 2 ft. 8 inches each can be cut 
off from a length of 10 yards and what length will remain over ? 


146, To find a fraction (like 2) of a Compound Quantity.— 
Eeample —Fiod the value of 1 of Rs, 19-3-7, 


Solution. 


1 1G ay: BO S57 
6 erie. L923.) = cach wis: 


(See Art. 100) = Rs. 3-3-35 
= Rs. 3-3-3, omitting } pie which is Jess than } a pie. 


Exercise 111, 
Find, correct to a pie or a penny, the value of — 


ke of £15-7-6. Zu. RIOE IRe40eO-O. 
3. qs of Rs. 100-10-10. 4 4 of £8920-0, 

5. 102, of 49-6-10. 6. 7g of Rs. 43. 

7. 44 of Rs. 420-5-6, OSs of Rsi 72.0.0: 


CHAPTER XXVI. 
Problems on the Compound Rules. 
Model 1.—A has Rs. 3967.8, B has Rs 48-9-6 less than A, 


and C has Re. 50-4-3 more phan B How much money has 
CP Aud how much have A, Band C together P 


Solution. 
A has saree Rs. 396. 7-8 
B has Rs 8 
minus Rs. 48- 9- : Rs. 347-14-2 


Chas Rs. 347-142 
plus Rs. 50- 4-3 


.. A, BandC have Re. £142: 8-3. Ans. 


Rs 308) 95 wag 
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Exercise 112. 


1, Samuel has Rs, 126-66, John has Rs, 75-89 more than 
Samuel, aad Williams has Rs, 26-9-4 less than John. How much 
bas Williams ? And bow much have all the three together ? 


2, A has £273-14-6, B has £49-14-9 less than A, and O has twice 
as much as B, How much has OC? 


3 A has Rs, 500.8-6, B has Rs, 89-0-6 less than A, O has as 
much as A and B together, and D has twice as much as C; how 
much money has D ? 


4. James has £817-8-9, Joseph has £720-6-3. If Joseph gives 
to James £30-8-6, and then James gives to Joseph £48-6-3 how 
much money has each of them now ? 

5. A property consists of Rs. 820-0-6 in ready cash, (2) jewels 
and (3) a house. If the jewels are worth 4 times as much as the 
ready cash, and the house twice as much as the jewels, what is 
the value of the whole property? And what is the difference 
between the value of the house and the ready cash ? 


6. A purse contains £347-13-4; if } of it belongs to A, + to B, 
and the remainder to C, what sum does each possess ? 


7. Lhave halfalakh of rupees. I give away >; of this to my 
nephew and } of the remainder to my niece. How much remains 
with me after this ? 

8. There are 4 quantities (1) Rs. 409-8-7, (2) Rs. 860-7-8, 
(3) Rs. 964-5 6, (4) Rs. 1000-0-0. Subtract (3) from (4), (2) from 
(3), (1) from (2); add the remainders together, and compare the 
sum with the remainder got by subtracting (1) from (4). 

9. A, B and C have shares in an estate worth 2 lakhs of 
Rupees. <A’s share is Rs. 543-6-9 less than } of the estate, B's 
share is Rs. 10000-4-6 more than twice A’s, and C has all the rest. 
What is the value of the share of each? 


' Model Qf one toa of sugar costs £74-13-6, whatis the 
coss of 42 tons P 
Solution. 
Cost of 1 ton of sugar is £74-13-6. 
.. cost of 4 tons of sugar is £74-13-6 & 4 or £298-14- 0 
| ~~ £74-13-6 
And cost of 4 ton of sugar is ares or £ 24-17-10 


cost of 43 tons of sugar is S323) kee. 


e 
@ @ 
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Exercise 113. 
1. If one maund of sugarcandy costs Rs 21-8-0, find the cost 
-of (z) 34 maunds, (b) 4) maunds, (c) 3{ maunds. 
2. A has £75-6-9, B has 2} times as much as A, and C has 3; 
‘times as much as B. How much has C ? 


3. Ahas £840-8-6; B has 44 times as much as A, andC has 
£84.69 less than 2} times B’s. How much money has C? 


os 


Model 3.—52 yds. of silk and 8 yds. of mall together cost 
Rs. 47-15-9, 1f L yd. of silk cos:s Rs, 7-3-0, fiad the costs of 
mull per yard. 





Solution. 


Cost of 54 yds. of silk and 8 yds. of mull = Rs. 47-15-9. 
But cost of 54 yds. of silk = Rs 7- 3-0 X 54 


= Rs. 37-11-9 
Cost of 8 yds. of mull ans” 102°4-0 
Cost of 1 yd. of mull = Re. 1- 46. Ans. 


ExerGise 114. 


1. 4t yards of silk and 6 yards of mull together cost Rs. 34-12-6. 
Af 1 yd. of silk costs Rs. 6-12-0, what is the cost of mull per yard ? 


2. 12 menand 15 women together earn Rs. 19-3-6. If a man 
earns 12 as. 6 pies, how much does a woman earn ? 


3. 120 apples are bought for Rs. 21-14.0, 4 (of the number) 
at 34 as. each and } at3as. each. What is he price of each of 
-the remaining apples ? 

4. [buy 120 mangoes and some cocoanuts for Rs. 8-2-0, the 
_ mangoes at 8 pies each and the cocoanuts at 10 pies aac How 
genes cocoanuts dol buy ? 

"5. 2mds. 4 vis. of sugar and 3 mds. 2 vis. of sugarcandy 
together cost Rs. 89-2-0. If sugar candy costs Rs. 2-4-0 a vias, 
what is the cost of sugar per viss ? 








Model 4.— What cs maltiplied by 12 will give the 
same product as Rs. 250-7-6 maltiplied by ne | 


Solution. .; 


Rs. 250-7-6 X 18 = Rs. 250-7-6 X 6 X 3 
= Rs. 1502.13-0 K 3 = Rs. 4508-7-0. 


8 
the required quantity =Rs. ea 7? = Rs, 375-11-3. Ans, 


106 ARITHMETIC, 
Exercise 115. 


ar 
as 8 miles 4 fur. multiplied by 12? 


2. What quantity divided by 8 will give the same quotient as 
Rs. 29-4-5 divided by 11 ? 


3. What quantity divided by 13 will give the same quotient as 
£128-7-6 divided by 10? 


4, What quantity multiplied by 21 will give the same product 
as 4 mds. 6 viss 4 pal. multiplied by 12? 


_5. What sum multiplied by 13 will give a product which > 
is Re. 1-2-0 more than the quotient obtained by dividing 


Rs. 2,409-6-0 by 12? 


Model 5.—A man gives 40 sheep worth Rs. 3-4-6 each, and 
receives in exchange goats worth Rs, 5-7-6 each; how many 


goats does he receive P 
Solution, 
Cost of 40 sheep at Rs. 3-4-6 = Rs. 3-4-6 K 40 = Rs. 131-40. 
But 1 goat is worth Rs. 5-7-6. 


: _ Rs. 131-4-0 25,200 p. 
.. the number of goats he gets = Re 5.7.6 er eae 
ee oo xgsi 


Exercise 116. 


1. How much muslin at Re. 1-5-8 per yard is equal in value — 


to 143 yds. of cambric at Rs. 3-13-8 a yard ? 


2. A man gave away 24 |b: of coffee worth 3s. 4d. alb. and 


received in exchange 15 lb. of tea. What is the value of the tea 
po 1D, Te 
3. A gives away 50 exercise-books worth 4 as. 7 pies each and 


| Rs. 7-8-10 in cash and receives in exchange 100 ink-stands. What 
is the value of each ink-stand ? A 
‘ “ in ; 


Ps, 4. A man exchanged 20 sheep worth Rs. 12-8-6 each and 8. 
~ cows worth Rs. 50-4-9 each for bulls worth Rs. 108-13-4 each. 
How many bulls did he get? a 


. 


What quantity multiplied by 15 will give the same product 


s 
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Model 6, — AL stationer buys 82 reams of paper for Rs. 3)-8.0 
and pays Rs. 5-2-0 forcarriage. Find, correct toa pie, the 
average cost per quire. [l ream e& 20 quires. | 


7 Solution. 


The total cost of 8} reams or 170 quires of paper = Rs. 30-8-0 


=~ e,0-2-0. = Re 35-10-0. 
5 Rs. 35-10-0 
the average cost per quire = ae pay 
= 3 as. 4,4% pies. 
Now since ;4% pie is less than 4 a pie, the answer Correct to a 
pie is 3 as. 4 pies, omitting the fraction +5. 
Exercise 117, 
1. Ifa clerk’s salary is Rs. 25 a month, how much is it (correct 


to a pie) for a day in the month of August ? 


2 ASS articles cost £1,000, find (correct to a penny) the 
cost of each. 


3. If 25 boxes of sugar together weigh 1 ton 10 cwt., find to 
the nearest pound the average weight of the sugar in Each box 
given that each empty box weighs 22 |b. 


4. Aman buys 20 eggs at 2 for 9 pies and 12 more at - pies 
each. What is the average cost of each of the 32 eggs ? (The 
answer to be correct to a pie.) 


Model 7.—The sum of two quantities is Rs 405-7 6, and 
their difference is Rs 1800-6. Wheat are the two quantities P 
. : 


[For the method of solution see Model 21 in Chap. XV] 


¥ 


ee 
ixercise 118. 
(A) 1. The sum of two quantities is £800-5-4 and their diffe 
ence is £200-8-6. Find the two quantities. ® 


2. Solve the above sum eibaesting the following foe £800- 5.4. 


and £200-8-6— | Le 
(a) £700.0-0; £200-18-7. | a 
(b) 120 miles 6 far, 100 yds.; 20 miles 4 fur. 
(c) 100 mds.; 25 mds. 5 vis. 4 seers. 


rp 


“ie 
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_ (B) 1. The sum of two quantities is £87-4-5, and one of them 
is £17-6-5 less than the other. Find the two quantities. 


. A man walks 48 miles 4 fur. in2 days. If on the second 
day he walks 3 miles 2 fur. less than on the first day, what dis- 
‘tance does he travel on each day ? 


3. Ahoase anda garden together cost Rs. 10,000; if the house 
costs Rs. 400-8-6 less than the garden, what is the cost of each ? 


4. The sum of two quantities is Rs.6653; if one of them is 
greater than the other by Rs 60, find the two quantities. 


5 Divide Rs. 200-8-0 into two parts, such that one part may 
‘be Rs. 8-7-6 more than the other. 


Model 8.—I divide a certain quantity by 12 and from the 
quotient subtract I fur, 10 yds. aud get 1 fur. 30 yards. Wind 
tbe quantity. | 


[For the method of solution see Mode! 28 in Chay. XV.]J 


Exercise Jia. 


1. I take a certain quantity, multiply it by 20, subtract 
£18-10-4 from the product, and get £285-19-8. Find the quanti- 
»ty taken. 


2. If weadd Rs. 40-9-3 to 10 times a certain quantity we get 
Rs. 462-12-3. Find the quantity. 


3. If to ¢ of a quantity we add 4 mds. 3 vis. 2 seers we get 
5 mds. 6 vis. What is the quantity ? 


4. Itake acertain quantity, divide it by 11, subtract £1.7-9 
from the quotient and get £1-0-1. What is the quantity taken ? 


seen 


Exercise 120. 
8 ! (Miscellaneous.) 


1. Amerchant buys 1 md.4 vis. of sugar at 2 as. 6 piesa 
seer and 2 mds. 5 vis. of coffee at Re. 1-12-6 a viss. Find the 
average cost per seer. 

2. I distribute Rs. 253-14-6 equally among 750 persons; how 
- much will each of them get; and how much will 10 of them get 
‘together ? | 


wh 
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3. A buys tea for £ 4-7-6 at 3s. 6d.a lb. and reserves 4 lb. 
for his own use. For how much can he sell the remainder at: 


4s. 3d.alb.? 


4, A man whose annual income is Rs. 3,000 spends Rs. 20-8-9 
a week; how much does he save ina year?/(A year = 52 
weeks), Also find correct toa piehis average daily expendi- 
ture. 

5. A gentleman’s monthly income is Rs. 350; if he spends 
4 of his income, how much will he save (a) in a month, (b) ina 
yeaa ? And what will be his daily savings (correct to a pie) in a 
leap year ? 

6. Ifaclock ticks 60 times in a minute, how many days, 
hours and minutes will it take to tick two lakhs and forty- 
thousand times ? | 


7. How many guineas are there in £53,025 ? 


8. How many packages of 11 oz. each can be made from 
34 tons 3 qrs. 20 lb. 8 oz.? And how many ounces will remain 


over ? 

9. A man bought tea for £15 at 3s. a lb. and after reserving a 
certain quantity for himself sold the remainder for £18 at 4s. a 
Ib. How much tea did he reserve for himself ? 


10. If Henry has £16-7-6 in six-penny pieces and Joseph has 
£ 50-7-6 in half-crowns, how many more coins has Henry than 
Joseph ? 

11. If telegraph posts are placed 40 yards apart, how many will 
there be in 5 miles and 7 furlongs ? 

12. What shall | have to pay for sending through book-post 
143 packets, 50 of which weigh 7 tolas each, 50 more 15 tolas 
each, and the remaining packets 25 tolas each, if the postage 
is half an anna for every 5 tolas, and parts of 5 tolas are 
counted as 5 tolas, the postage being payable on each packet 
separately ? i 

13. What is the greatest number of articles worth Rs. 2-8-6 
each that can be bought for Rs. 100, and what sum will remain 
over ? a 

14. If a man’s salary is Rs. 25 a month, how much it is 
(correct to a pie) for a day in the month of August ? | 


15. Aman takes £ 200 to the market and buys the largest 
num ber of cows that can be bought for the money at £11-0-7 
each, and for the remainder buys a dozen fowls. Find the cost 
correct to a penny of each fowl. 
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16. A gunis fired at a distance of 2 miles 4 fur. How long after 
it is fired will its report be heard, supposing that sound travels 
at the rate of 1,120 feet per second? [Answer to be correct to a 
second. | 





CHAP Sex Vo U1: 
Practice and Bazaar Transactions. 


147, Supposea tradesman want's to calculute the price of 
125 things at Rs, 2-6-8. Hs does noi multiply Res. 2-6-8 by 
125, but finds the price of 125 things at Rea. 2, at 4 as. (or + 
of 1 Re,), ab 2 a8, (or 5 of 4as.), and at 8 pies (or of 2 as.), and 
adds these prices together, thus:— 











Rs. as. p. 

Cost of 125 things @ Re. 1 = foe. ae 

Cost of 125 things @ Rs. 2 = ee 0. 50 

Cost of 125 things @ 4 as. or } of 1 Re. = 31 4 0 

Cost of 125 things @ 2 as.or}of 4as. = 13) 40>. G 

Cost of 125 things @ 8 pies or }of 2as. = Slip 4 
Gor of 125 thines @ Rs 0-6-8 = Rs, 302 1. 4 Ags. 





Note.—‘ (@ Re. 1’ means ‘at Re. 1 each.’ 


148. This method is called Practice and 4 as., 2 as., 8 pies 
are called aliquot parts respectively of Re, 1, 4 as., 2 as, 


Note.—A concrete quantity equal to a fraction like §, 4, 4, etc. of 
cnother concrete quantity (of the same kind) is called an aliquot 
fart of that quantity. 





Bxercise 121—(Orai). 


1. What parts of Rs. 1 are 8as,4as., 2 as., 2as. 8 p., 3 as. 
4 p.? 
2. What parts of 8 as. are 4 as., 2as.,la., 2as.8p.? 


3. What parts of £1 are 105s.,55., 45.2 5.,65.8d.? 

4 What parts of 10 s. are 5 s., 1 s.,25.64.. 35.4 4.7 
45, What parts of 4as are 2 as., 1a., 1 a. 3 pies? 

%.. What part of 5s. ase lis , 2:5.-6 di, 16.864.6..10 del 





PRACTICE AND BAZAAR TRANSACTIONS, lil 


149. Division into aliquot parts.—To find by Practice 
the enst (say) of 845 thing. @ £0-13 8, wa must first divide 
13s, 8d, into convenient aliquot parts. 


Thus: 10s. = dof £ I, 
ZS: = Fof 10s. 

Is. = + of 2s. 

Od. °= Fof°Zs 


(Re aE CR SEE QR REESE (ORES (IE (OTT OLLIE 


13s. 8d, = total of the aliquot parts. 




















Hxercise 122, 


Find, by practice, the values of the following numbers of 


things. Also verify the answers by Compound Multiplica- 
tion, 


A. 1. 345 at Re. 1-12-6 each. 2. 245 at Re. 1-13-4 each. 
3. 268 at £1-3-6 each. 4. 3895 at £1-7-4 each. 
5. 298 at Re. 1-14.8 each. 6. 240 at Re. 1-5-9 each. ; 
Bol. 259 lap 196: Ydreadh: “726 “240-at Pecdisicach. - 
3. 252at 10 as.8 p. each. 4. 300 at Gas. 8 p. each. 
5. 361 at2as.5ip.each. 6. 868 at 6s. 4d. each. 
C. 1. 345 atRs 2-13-4 each. 2. 240 at Rs. 3-10-8 each. 
3. 720 at £5-17-6 each. 4. 4200 at Rs. 8-14-8 each. 
5. 527 at £4-11-3 each. 6. 8307 at £3-15-63 each. 





150. To find the cost cf 1413 things at Rs. 2-5-6 each, | 
we must take the price of 1414 things @ Re 1 as Rs 141-8.0; 
to find the cost of 754 things ut £3-6-9, we must take the cost 
of 754 things at £l each as £ 75-6-8 ; and go on, 


Hxercise 123. 
Find the cost of the following numbers of things: — 


1. 813 @ Rs. 3-6-6. 2. 2733 @ 5 as. 3 pies. 
3. 1244 @ 13s, 6d. 4, 25; @ £ 1-7-0. 
5. 47% @ Re. 1-10-8. 6. 1253 @ 3s. 73d- 


rer 


ROJA MUTHIAH 
4/7, HOSPITAL STREE 
KOTTAIYUR-623 10€ 

P.M. DIST = TAMIL NADU | 
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151. To find the cost ¢f 775 mangoes at Re, 47-6 @ hundred. 
Solution. 
Cost of 100 mangoes = Rs. 4-720 
Cost of 700 mangoes or 1007 ah eoes = Rs. 31-4-6 
Cost of 50 mangoes or 1003 mangoes = Rs. 2-3-9 
Cost of 25 mangoes or 100+ mangoes = Rs. 1-1-10% 
.. Cost of 775 mangoes art = Rs. 34.10.13. 
or Rs. 34-10-2, correct toa pie. Ams. 





Novtge.—-We may otherwise find the required cost by subtracting 
the cost of 25 mangoes from the cost of 800 mangoes. 


Gxercise 124, 


550 cocoanuts at Rs. 6-8-3 a hundred. 
8750 bricks at Rs. 12-4-6 a thousand. 
81 exercise-books at Rs. 4-5-3 a dozen. 
95 articles at £1-4-6 a score. 


15 palams of coffee at Rs. 2-3-6.a viss. 
23 bullocks at Rs. 295-8-0 a pair. 


AVR WN 





152, A Bill of Parcels or an Invoice is a statement of 
goods sold, showing particulars of their quantity and price. 
The following is an example :— 


Madras, Jan. 9, 1897. 
K. Ramaswami Aliyar, Esq., 


Bought of Addison & Co.— ! Re. a 
8 Note-books at Re. 1-4-6 each 2 nt AO HE od 
43 quires of paper at 3as.4p. perquire ... 015 0) 
4 dozen pencils at 8 as. a dozen ae te a a 


Pe eee 


‘Total spr ane: Coe!) Seg 


" Bxrorcise 125. 


fe (a) Make out bills for the following articles :— 


1. Three pieces of muslin at Rs. 5-4-3.a piece, 15 yds. of 
longcloth at 3 as. 8 pies per yard, 4 caps at 5 as. 8 pies each, and 
packing charges | a. 3 pies. 
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2. One cwt. of sugar at 4 as. 9 pies per lb., 5 seers of coffee at 
l4as. 3 pies per seer, and 4 dezen mangoes at Rs, 2 4 as. a 
dozen. 


3. Twenty-four pairs of spectacles at £1 3s. 5d. a pair, 8 dozen 
slates at 2s. 6d. each, 20 note-books at 84d. each, and packing 
charges Is. 4d. 


4. Fifteen horses at £150-17-6 each, 24 bulls at £75 4s. a pair, 
36 sheep at £26 8s. a dozen, and 3 mules at £15-10-6 each. 


5. Two gross of steel nibs at 9 pies a dozen, 100 pencils at 
8 pies each, 6 buttons at 8 as. 6 pies per dozen, and 1 automatic 
pen at 10 as. 9 pies. 


6. Sixteen oranges at Re. 1-5-0 a dozen, thirty apples at 
Rs, 2-8-0 a dozen, packing 4 as, 9 pies, and cooly 2 as, 9 pies, 


7, Three pieces of cloth each forty yards long at 4 as, 3 pies a 
yard, 11 yards of calico at 6 annas a yard, and one hundred reels 
ot cotton at Rs. 2 a dozen. 


8. Five seers of sugar at Rs 4-10-0 a maund, eight palams of 
jaggery at 6 as. 3 pies a viss, and three palams of pepper at 
3 as. 4 pies a seer, 


(6) Make outa bill for the following articles, working out each 
item by practice :—148 mangoes at 2 as. 3 pies each, 28 viss of 
coffee at Re. 1-4-734 a viss, and 184 seers of sugar at 1 anna 8 pies 
a seer. 


Exercise 138. 


1. Bought 3 palams of ghee at 8 as. 6 pies a seer, 44 palams of 
assafcetida at 2 as. 3 pies a palam, and 2 marakals of black gram at 
Rs. 10-6-0a kalam, If a five-rupee note be given to the bazaar- 
man, what change should he give ? 


2. Bought 63 plantains at 14 for an anna, 120 arecanuts at 3 as. 
4 pies a hundred, 34 bundles of leaves at 2 as. 7 piesa bundle. 
lf Rs. 3 be given to the bazaarman, what change should he give? 


3. 33 limes at 2 for 3 pies, 51 guavas at 8} for an anna, and 30) 
wood apples at Rs. 3-2-0 a hundred were bought, and Re. 1-4-6 
was paid tothe bazaarman. How much is still due to him? 


4. A man went to the fair with Rs. 1 000 and made the follow- 
ing purchases:—15 bulls at Rs. 84-4-0 a pair, 100 fowls at 
‘Rs. 10-6-0 a dozen, 25 geese ata pagoda per pair. How much © — 
money had he remaining ?, ag 
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CHAPTER XXVIII. 
Card-—-Board Modelling. 


153. To make a card-board model of a cuboid :— 


Draw on card-board the following figure which is the net* of a 
cuboid 1 inch long, # inch broad, and } inch thick, and cut 
out the figure with a pair of scissors. Then makea cut with a 
knife half way through the four boundary lines of the bottom and 
through the lower line of the fof. Then bend these flaps 
through aright angle and fix the edges with gummed paper of 
tough quality. The resulting solid will be a cuboid. 





Lop 


Back Side 





Lei. Bottom es 





Front Side 





Net of a cuboid. 
Kies k?: 


Note.—Instead of drawing the above figure on card-board, it 
may be drawn on squared paper or on plain paper and cut out 
and pasted on card-board. 

- * If a box made of some thin material be cut through the side 
edges and laid out so that the sides and ends lie ina plane with 
the bottom, this plane figure is called the net of the box. 


pod 
or 
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Exercise 127 (Practical). 

1. Draw on (1) squared paper, (2) on plain paper the net of — 

(z) aone inch cube, (b) a 1}// cube, (c) a cuboid 2// by 1i/? 
‘by 1/7, (d) a cuboid 10 cm, by 4cm. by 6 cm. 

2. Make card-board cubical boxes of the following lengths :— 

(a) 3//; (b) 14//; (c) 2/7; (d) 8 cm.: (e) 12 cm. 

3. Make card-board cuboidal boxes of the following length, 
‘breadth, and height:—(a@) 2//, 14//, 1//; (b) I, 14, 3”; 


(c) 10 cm., 8 cm., 8 cm. 


4. Make card-board boxes without lid of the following dimen- 
-sions:—(a) 3// by 2// by 14//; (b) 1/4 by I// by 1/7; (c) 12 cm. 
by 8 cm. by 6 cm. 


CHAPTER XX1X. 
Odd, Even and Consecutive 
Numbers. 


154. Odd and Even numbers.—A whole number which i. 
exactly divisible by 2 is culled an even number; anda cate 
mumber which is not exactly divisible by 21s called an odd 
number. 


Thus 2,4, 8, 12 are even numbers, and 1, 3,7, 13 are odd 
mumbers. 
(55. Consecutive numbers. —W hole numbers which follow 
one another in their natural order are called consecutive num- 
bers. 
Thus 1, 2,3 are three consecutive numbers in ascénding order, 
8..7, 6, 5 are four consecutive numbers in descending order. 


1, 3, 5 are three consecutive odd numbers in ascending order, 
and 10, 8, 6, 4 are four even consecutive numbers in descending 


order. 
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Exercise 128—(1—7 Oral). 


1. What is an odd number? What is an eve number? What 
e 


are cassecuttve numbers ? 


2. Which of the following numbers are odd and which cveu ? 
fy 


12,20) 100) 73, 68, 99. 


3. Name 4 consecutive numbers in ascending order, and give: 
the same numbers in descending order. 


6, 


4. Name the first five odd numbers and the first five cvex 
numbers. 


5. Find the sum of the 5 consecutive numbers in ascending 


order commencing from 11. 


6. From the sum of all the odd numbers lying between 
6 and 14 subtract the sum of all the eve numbers lying 
between | and 11. 


7. How many odd numbers are there (i) between 40 and 50, 
(ii) between 90 and 70? And how many even numbers are there 


Gui} between 45 and 65, (iv) between 99 and 77 ? 


8. Add together by the simplest method the five consecutive 
numbers of which the middle one is 3451. 


9. From the sum of the five consecutive odd numbers of. 
which 323 is the middle one subtract the sum of the five consecu- 
tive even numbers of which the middle one is 288 


10, Write down two sets of five consecutive numbers com- 
mencing from 1000, and find the difference between the sums of 
the two sets. 


11. Subtract the product of the first 8 consecutive numbers 


from half-a-lakh. 


12. Take any four consecutive numbers greater than 650 and’ 
show that the sum of the Ist and 4th is equal to the sum of the 
2nd and 3rd. 


13. Take any 5 consecutive numbers greater than 75 and show 
that the sum of the Ist, 2nd, 4th and 5th is 3 times the 3rd. 


14. Take 6 consecutive numbers greater than 124 and show 
that the sum of the Ist, 2nd, 5th and 6th is twice the sum of the 
remaining two numbers. 


15. Take 7 consecutive numbers of one digit and find the rela- 

tion between the middle number and the sum of the other six 
numbers. Also show that the same relation holds in the case of 
any 7 consecutive numbers of two or more digits. 
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CHAPTER XXX, 
Common Factors. 


156. Common factors.—Any number (except 1) which 
divides each of two or more numbers is called a common 
factor of those numbers, 


For example, since 3 divides both 9 and 15, 3 is a common 
factor of 9and 15. Similarly, 5 isacommon factor of 20 and 


25; 7 is acommon factor of l4and21; 4 isa common factor 
-of 12, 20 and 28; and so on. 


Note.—The number | is not considered as a factor of any 
number. 


Exercise 129, 


Name the common factor of — 


1. 20 and 15. 2. Qand 21. 3. 15 and 18. 
4. Zand 14. 5... 21 and.35: 6. 33 and 55. 
7. 105 and 80. 8. 143 and 121. 9. 65 and 169. 





157. It often happens that there sre more factors than 
one which are common to two or more numbers, 


For example, the common factors of 18 and 30 are 2, 3, and 
6 (since each of these three numbers divides 18 and 30 exactly) ; 
similarly the common factors of 12, 16 and 24 are 2 and 4. 


Exercise 130. 


Name ail the common factors of — 


1. 12and 18. 2. 18 and 20. 3. 20 and 30. 

4. 36and 42. 5. 18 and 24. 6. 45 and 30. 

7. 12 and 30. 8. 100 and 125. 9. 48 and 80. 
CHAPTER XXXII. 


Division by Cancellation, 


158. Division by cancellation of common factors.—The 
process of division can be sometimes shortened by rejecting 
-or cancelling 2ommon factors from both dividend and divisor, 
-gince this does not change the value of the quotient, as will be 
-seen from the following examples. ‘This process is briefly 
called diviston by cancellation. \ 
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Examples. Find the value of (1 (2) sy 
Solution. 
By Cancellation, By the ordinary method 
(1) a = Te9 = A fay a) 2: Goes 12k wereld. 
removing the common factor | 6X4=3. The quotient is 34. Ans. 
(2) DU. 3)50" 
15: - 3__remainder 5. 


3) = 23. Ans. 
9, 30 
(2) ie oS = _ (can- | The quotient is 3 a ore 
ceiling the common factor 5)|,. 5 Sarees: 
: (since =. = ~—= = 3). 
15 xn? 


= 31. Ans. 


i 
a 


Exercise 131. 


Find the value of the following by cancellation :— 
25 21 36 56 63 105 
Le AO Oe, Geer 
0 6 a see! ae 
159. Another Exampie.—Find the value of ie 
Solution by cancellation. 
8 NotTe.—We first remove the com- 
mon factor 5 and then the common: | 
factor 3. We might also first remove: 


X4 

FEE OB 28 

og = 5 15: Ans. | 3 and then 5. 

AE . 

5 

HxXercise 132. 

(a) Find the value of the following expressions by cancelling 

the common factors of dividend and divisor one after another :— 
POOF 9 in) ee 315 762 1813 
L 1° 2: 105° B: 190° 4, 06" a 784° 


21000 A 7 


(>) Show that— 
1500 15 3 21006 AI 
; Co gir, tee 


; 120 12 gid 500 ot Is 
egy Te MaR OT Be 6000 
{c) Find the value of— 
4200 9 2500 3 14400 21000 
*  12000° "2800 ° 


1. 3900: 7 4000° 
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44 15 
160. To find the value of wate 
Solution. 
1i 5 ' : 
$4 TK LK bg 99g! 
aXg. a ae ae 
2 


Explanation.—We divide 44 and 8 by their common factor 4 
and set down the quotients 11 and 2 near them after crossing out 
44 and 8: similarly we cross out 15 and 9 and set down 5 and $ 
by their side. 


Exercise 1335. 
Find the value of the following by cancellation :-— 


fieO2eknlby xy AD>e77>” fy’) OBI 21 12164 
{336% 20% * 1 DERE S3: * 50% 12° oie *33K ee: 
48 x 40 65 X 63 84x 48 if 16956 
Seite), ae Aa: . 48. ree 
28 X 15 55 x 49 60 < 36 14335 
9 40 < 70. fo, HWOX8! ,, 140 x 25 49 144 X70 
> 38 50: Pc SBSCOD I DEX SRR SK LOU 





CHAPTER XXXII. 
Use of Letters for Numbers.. 


161. In addition to the ten numerals 0, 1, 2, etc., the letters 
of the alphabet are sometimes used to denote numbers, But, 
while each of the figures 0, 1, 2, etc., has @ fixed value, we may 
assign to letiers used for numbers any value we please, for 
example— 


(1) a@+b which denotes the sum of any two numbers will be 
equal to 5 + 8 or 13, when a = 5 and b = 8; or to7 + 33 on 
104, when a ~ 7 and b = 34; or to 8 + 2 4 or 10°4, if a@ = 8 and 


b = 2°4: and so on. 


(2) x — y which denotes the difference of any two numbers 
will be equal to 8 — 2 or 6, if x = 8 andy = 2; or to  — § or 4, 
ifx = 3and y = 3: or to 54—3'5 or 19, ifx = 54 andy = 
3°5: and so on. 
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(3) 2a which denotes twiee any number will be equal to 25 
er 10, ifa - 5;orto2 X-7/hor° 1D, Wa = 7s we toe 4 2 OF 
8 6, when « = 4°3; and so on. 

(4) x x y or xy which denotes the productof two numbers 
will be equal to 3 X 4 or 12, if x = 3and y = 4; orto} x 30 or 
15,if x = g and y« 30; or to4 x 2°5 or 100, ifx= 4 andy =2°5: 
and so on. 


p 


(5) £+4@ or 5 which denotes the quoticnt of one number 


divided by any another number will be equal to 5 + 2 or 2k, if 
bp =5 and g = 2; orto. if f = 3andg = 4; orto 48 +6or 
8, if x = 4°8 and y = 6; and so on. 

(6) a@* which denotes the square of any number will be 
equal to 5? or 25, if @ = 5: or to (24)? or 64, if a = 23; and 
so on. 

(7) x* which denotes the cube of any number will be equal 
to 4° or 64, if x = 4; or to (x) ? or 2, if x = 4; and so on. 


(8) (m+n)? which denotes the square of the sum of any 
two numocrs will be equal to (4-+ 3)? or 49, if m = 4 and 
n = 3:orto (104 + 3)? or 121, if m = 103 andun = 3; and 
so on. 

(9) (c —d)* which denotes the s7uare of the difference 
of any two numters will be equal to (8 — 2)? or 36, ifc = 
8 and d = 2: or to (1} — 4)? or 4%, if c = 14 and d = ?: and 
so on, 

(10) (« + y) (@ — b) which denotes the froduct of the sum 
of any two numbers multiplied by the difference of any two 
numbers will be equal to (3 + 5) (6 —4) or 16, if x = 3, y = 5. 

= 6,b = 4; orto (4 + 4) (4—14) or 44 X2,ifx =f, y = 4, 


a = 4andb = 14; and so on. 
Exercise 134—(A) & (B) (Oral). 
{A) What is denoted by each of the following expressions ? 
(a) x+y. (b) m—n. (c) at+b+e. (d) Zn. 
(e) mn. (f) 22+ 3m. (g) 207. (hk) xly. 


(i) (ot) (7) (L—m). (k) (a —bd) (c+ 4). 
(1) a(b+c). (m) 2(%—v)*. (x) 4 aye. 
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(B) Find the value of — 


ee a Se ee 


a+b, ifao5, be7: a=7k, b=3t; a 24, b=1'5 
x—y,ifx=10, ye3; x=7, y=34; 0=2'8, y=19 
mn, if m=24, 1n=3; m=8, n=l: m=45.n=8. 
2l--m, if l=8, m=2; 7=4), om =3 ; 1=100, m=2'5. 
w?,if x=5;4=7 5 %212 ; x54; 4 =k. 

c§, ifc=5;c=#4;c=212;c=§. 

(a+b)*, if @=3, b=4; a=1h, b=3h; c=3, b=3§. 


(m —n)?, if m=15,n=5: m=10, n=2b: m= 3, 
n=26. 


2ab0,if a=3, b=4; a=, b=5; @=3'5; b=T. 
xyz, ifa=3, y=4, s=2; e=1, y=3,*¢=°7. 


(a+b) (c+d), if a=1, b =0, c=7,d=8; a=2, 6=15, 
cml2, d=5: az=h b=1, c=0,' d2=5;a=25, 
b=4:5,c=°8, d=20. 


4 (a+bd)2, tf a=4, b@3; a=} b=14, a=h5, 
6=6°5. 


xmeeny, xe 2, yol2: xe4, y= 4; x=4, y=7; 
x%=2°5, y= 52. 


n, if n*=144; 49 ; 81: 400; £; or 303. 
a, if a= 125 ; 216; 27 ; 1000; or 1728. 


(C) Find the value of the following expressions, if / = 5}, 
m= 3iine oo as 4°3, b=3'4, ce 5°23 -— 


I, 


10. 


i. 





L+-m+un. 2, atob+e. 3. 2—3m+ un. 
4a — 36. 5. 5b + 6c. 6. 8n — 2 — 1. 
2(1 + m)e 8. 20 (m — x). 9. 12(a4+ bd), 
arbre iL. gee ee We 1 ee 

m— + atb-+'3 DD) cok 


(m--m) (21—m—n). 14. (a+-b—c) (I—14) (a+2). 


(RSE IE 
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162, To find the value of a , when » = 44, y = 30, and 
w= Is, - 


Solution, 


xt = 44 X23 set 4X5 = 220 ex 734. Ans. 
Zz 1% 3 3 
3 


ee Exercise 135. 
Find the value of— 


f. = when x = 38, y = 16, and zs = 19, 
12g 


2 a whena = 144, b =11, andc = Ql. 
c 

és lm ibe: bes 

3. —— when / = 164, m = 28,x% = 11, and y = 16, 
ay 

4, "4 when p = 26,9 = 91, andr = 169. 
v 

By — when a@ = 72,6 = if, andc = 48. 


(Quamn ewer somes 


163, Jf +s betaken to denote any number, then it will be 
readily seen that— 


(1) «+8 will denote the number increased by 8; 
(2) «w — 3 will denote the number diminished by 3; 


(8) & will denote the number divided by 8 ; 


(4) Sx -—- 5x will denote 8 times the number diminished by 
5 times the number ; 


(5) +40 + ko will denote the sum of ha/y the number and one- 
third of the number ; 
(6) 2x-+7 will denote twice the number increased by 7; 


(7) 8-4 will denote three times the number diminished 
by 4; 

(8) 2(x-+-3) will denote the number increased by 8 and the 
result multiplied by 2: 


(9) — will denote the number diminished by 8 and the 


result divided by 8; 
(40) ” — 10 will denote the number divided by 4 and the 
io 4y 


quotient diminished by 10. 
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Exercise 136. 
If stands fora certain number. what expression involving x will 
represent each of the following ? 


(1) the number increased by 5, (2) twice the number, (8) 5 times 
the number minus 34 times the number, (4) four times the namber 
increased by 12, (5) the number increased by 2 and the sum multi- 
plied by 3, (6) the number diminished by 8 and the result divided 
by 5, (7) the difference between the square of the number and haly 
the number, (8) the number divided by 5 and'the quotient Increased 
by 4, (9) 4 times the number diminished by 4°5, (10) 8 times the 
square of the number increased by 14°8, (11) the cube of the 
number divided by 7, (12) 4 times the cube of the number dimin- - 
ished by 6. 


164. We shall now illustrate the method of solving prob- 
lems by using the Jetter « to denote numbers, 


Example 1.—If I add 15 to a certain number, I obtain 
38, What is that number P 


Solution, 
Let « denote the number, 
Then by the question, +-+-15= 88, 
That is, if w be incyeased by 15 it becomes 88, — 
| ’. 2=88—15=23, 
Hence the number required is 23. Avs, 
(Verification. 93+15=38.] 
Example 2.—By subtracting 8 from s certain number I[ get 
28. Find that number. 
Solution, 
Let » denote the number. 
Then by the question, x—8 =28, 
That is, if e be diminished by 8 it becomes 26, 
“. «= 28 4+8—36, 
Thus the number required is 86. 4745, 
(Verification. 86—8=28.] 


{24 ARITHMETIC, 


Beample 3.—A certain number, when multiplied by 4, 
produces 388. What is the number ? 
Solution. 


Let # be the number required, 
Then, by the question, «x4 or 4¢=88, 
. x= = 9h, 


That is, the number required is 94, Ans, 
(Verification. 94x4=86+2=338, | 


Example 4.—I take a number, divide it by 5, and get 32 for 
‘the quotient. What isthe number taken ? 


Solution. 
Let # denote the number taken. 
Then, by the question, x +5 =83. 
e c==82xX5=—160, 
That is, the number taken=160, Ams, 


[Voerification. 160+5=82.) 


Exercise 137. 


(The answers are to be verified.) 


1, A certain number increased by 7 becomes 89. What is the 
-gumber ? 


2. What number when decreased by 7 will become 28, 


3. A certain number when multiplied by 12 produces 90, Find 
«the number. 

4, I take a number and, by dividing it by 8. get 44. What is 
‘the number taken ? 

5, 1f£4'8 be added toa certain number, it becomes 80, Find 
the number, 

6, A merchant bonght a certain number of bags of rice, He 
sold away $26 bags and then had 728 bags remaining. How many 
‘bags did he buy ? 

7, A person travelled a certain distance by rail and 40'6 miles by 
‘boat. If the total distance travelled be 100 miles, find the distance 
travelled by rail. 

S If 125 times a certain number is a lakh, find the number, 


9. If one-twelfth of a certain number is 15°4, what is the 
-pumber P 
10, It one-sixteenth of a certain number is 7716, find the 
.muamber. 
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EFvample 5— I take a certain number, multiply it by 7, 
add 24 to the product, and get 80. What is the number 
taken 

Solution, 

Let x denote the required number, 

Then, by the question, 7x + 24 = 80, 

ny tae mx 80 — 24 = 66, 

gs 0 = 56+ 7 = 8, 

Hence the number taken is 8, Ans, 


[Voerification. 8 x 7+ 24 = 56 + 24 = 80,] 


Reample 6—I take a certain number, subtract 7 from 
it, multiply the remainder by 4, and get 52. What is the. 


number taken P 
Solwtion. 


Let * denote the number taken, 
Then (x — 7) multiplied by 4 = 52. 
That is 4 (x — 7) = 52, 
is c—7 = 53+ 4 = 13, 
et x= 13+ 7 = 20. 
Hence the number taken is 20. Ans. 
(Verification, 20—7 = 13;13 «x 4 = 53.) 
Exorcise 138. 
(The answers are to be verified). 
1, I take a number, multiply it by 8, add 20 to the product and 


get 108, Find the number taken. 


9. I take a number, divide it by 12, subtract 3 from the quotient 
and get 24. What is the number taken ? 


8, If I take a certain number, add 12 to it, and multiply the 
sum by 8, [ get 216, What is the number taken ? 


4, I take a number, divide it by 6, add 12 tothe quotient, ang 
get 21. What is the number taken P 


5. I take a number, subtract 10 from it, divide the remainder 
by 6 and get 25, What is the number taken ? 


6 J take ¢wice a number, and add to it thrice the same number 
and get 70, What is the number ? 
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4%. To 5 times a certain number I add 6, divide the sum by 38, 
-and get 17. What is the number ?P 


8. From 12 times a certain number I subtract 8,000, multiply 
the remainder by 6, and get half a lakh, Whoat is that number ? 


9. I multiply a certain number by 5, divide the product by 6, 
and add 7 to the quotient, If the final result is 22, find the 
/mumber, 





Haample 7.—The sum of two numbers is 48. If one of 
‘them is 13, find the other. 


Solution. 
Let «x denote the number, 
Then x +13 = 48. 
Me aig e = 48—13 = 85. Ans. 
(Verification. « = 85+18 = 48,] 
Ewample 8.—The difference oftwo numbers is 35 If the 
gmaller number be 26, find the larger number. 
Solution. 
Let 2 be the larger number, 


Then x — 25 = 95. 
Ae x = 85 + 25=60. Ans, 


[Verification. 60 — 25 = 35,] 
BxXercise 138. 


[The answers are to be verified. | 
I, Tbe Sum cf two numbers is 750; if one of them is 828, find 
the other. 
2, The difference of two numbers is 48. If thesmaller number 
be 24, find the larger, 


8. I buy a cow and a buffalo for Rs. 120. If the cost of the 
buffalo is Rs, 48, find the cost of the cow. 


' 4, The cost of a house and a gardenis Rs. 4,500; if the cost 
of the garden is Rs, 759, find the cost of the house, 


&. The difference of two numbers is 75°4, If the smaller 
number is 38 8, find the larger number, 


‘6, The sum of three numbers is one-fourth of a lakb; if the 
2Qad number is 10,240 and the 8rd is 728}, find the jirst number, 
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Reample 9,—The sum of two numbers is 75. If the 
2nd number is greater than the firss by 3, find the two 
numbers. 

Solution. 

Let x denote the first number. 

Then x + 8 will denote the second number, 

Then w -+- (@ + 8) = 75. 

That is * +-«*% + 8o0r2*«+ 3 = 75. 


& 2x = 76—3 = 72, 

. 72 
de x oe ae 
And x+3= 36 +8 = 39, 


That is, the required numbers are 36 and 39. Ans. 
(Verification. 36 + 89 = 75, and 39 = 36 + 3.j 


kixercise 140, 
(The answers are to be verijied.) 
1. The sum of two numbers is 100; if the sscond number is 
greater than the first by 16, find the two numbers, 
Q. The sum of two numbers is 44; if the Zad number is greater 
than the first by 8, find the two numbers. 


3. The sum of two numbers is 15 ; if the smaller number is 3'4 
less than the larger, find the two numbers. 


4. Acow and a horse together cost Rs, 506, and the cost of the 
horse is Rs. 320 more than that of the cow. Find the cost of 
-each, 


5 A garden costs Rs. 720 less than a house, If the cost of both 
together be Rs, 4,050, find the cost of each. 





Ruample 10.—IfI add 14 to the square of a certain 
number, I get 63, Find the number. 
Solution. 

Let x denote the number required, 
Then, by . question, x* +14 = 63. 

& x? x 638--14 = 49, 

& x = 7, 
.*. the required nomberis 7. Ans. 


(Verification. 7? + 14 = 49 +14 = 68,] 
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Exercise 141. 
(Answers to be verified.) 
1, I multiply a certain number by itself, add 80 to the product 
and obtain 11i, Find the number. 


3. By subtracting 18 from the square of a number I get 151. 
Find the number, 


3. I add 16 to the cubs of a certain number and get 14l. 
What is the number ? 


4. I multiply the square of a number by 3 and subtract 8 from 
the product, If I thus get 189, find the number. 


§. HI divide the square of a certain namber by 4and get 36. 
Find the number. 


6, I divide the cube of a certain number by 8 and subtract 15 
from the quotient. If the remainder is 12, find the number, 


7, If the square of a certain number increased by 3 is equal to 
SO, find the number, 


8. If from 8 times the square of a certain number I subtract 
203, I get 70; what is the number ? 


Eeample 11,—The sum of two numbers is 240 and their 
difference is 120. Find the two numbers. 


Solution*®, 
Let « denote the greater of the two numbers and y the smaller. 
Then s + y = 240 and a — y = 180, 
eatytx—y = 240 + 120 = $30; or 2e = 860, 
*, w == 180; and y = 240 — 180 = 60. 
Hence the required numbers are 180 and 60. 
[Verification. 180 + 60 = 240; 180 — 60 = 130.] 


Exercise 142. 
{Answers to be verijied.) 
1, The swm of two numbers in 225 and their difference is 75. 
What are the two numbers? 


2, Work out the above sum substituting the following numbers 
for 225 and '75, 


(a) 170 and 70. (b) 470 and 220, (c) 352 and 49 (d@) 202° 
and 42, (ec) 1111 and 197°6, 


* Awother method of solution is to denote the larger no. by # ana 
the smaller no. by « — 120, or the smalier by x and the larger by 
x + 120. 
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CHAPTER XXXIII. 
Unitary Method. 


165, The examples given below illnstrate what is called the 
unitary method of solving problems, 1.e.,a method in which 
we find whatis wanted from what is given by passing through 
a unit common to both, It, for example, we are required to 
find the cost of 9 yards of cloth when 7 yards cost Rs. 21, we 
first find the cost of one yard of cloth (the common unit) and 
then find the cost of 9 yards, Similarly, if the cost of 1 cwt, 
8 lb, of tin is given, asin example 3 below, and we are requir- 
ed to find the cost of 27 ib., we take the cost of 120 fb. (= 
lewt. 8 th.) of tin as given, find therefrom the value of 1 tb. of 
tin (which may be taken as the common unit) and then pro. 
ceed to find the cost of 27 tb. 


Model 1.—If£ 16 cows cost Rs. 500, what will 22 cows cost ? 








Solution, 
Oost of 16 cows = Rs, 50u. 
-. costof lcow = Rs, i 
16 
125 11 
50 
.. cost of 22 cows = Rs, ~ x 22 = Rs, en 
# 
2 
125 x 12 13 
= Re, —— == Re, - = Ks, 687%, Ans, 


Norn,.—The answer may be givenas Ks. 688, correct to a Re. 


Exercise 148. 
(Answers to be given as whole numbers.) 
i, If 24 sheep cost Rs. 202, find the cost of 15 sheep, 
2. If12 men earn Rs. 780, how much will 21 men earn ? 


8. Ifa train runs 1000 miles in 96 hours, how far will it run in 
91 hours P 


4, If 20 bulls plough 96 acres of land, how many acres will 12 
bulls plough ? 


5. If a man saves Rs, 968 in 42 weeks, what sum will he save 
in 20 weeks ? : 


$ 
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6. Find correct to a rupee the salary of a clerk for 15 days in the 
month of August, supposing his monthly salary is Rs, 70, 

7. If @ cows cost y rupses, what will be the cost of z cows ? 
Find the value of your answer when e = 15, y = 755, = = 21. 


Model 2.—If 8 men can build a house in 36 days, in how 

many days can 12 men build it P 
Solution. * 
8 men can build the house in 86 days, 

-. 1 man can build it in 8 times as many days, or 36 x 8 days. 
8 
268 X8 

Xz 
Exercise 144, 


1. If 12 men can reap a field in 28 hours, in how many hours 
can 21 men reap it ? 

2, If 8 horses can plough a field in 9 days, [in how many days 
can 8 horses plough the same field ? 

8. Fifteen men can build a wall in 18 days, in how many days 
can 6 men build it P 

4, If a house can be built in 12 days by 8 men, in how many 
days can 24 men build it ? 

5. Lf 22 cows consume a quantity of straw in 65 days, in how 
many days will 17 cows consume it ? 

6. If men candig acanal in y days, in how many days can 
= men dig the canal? Find the value of your answer if « = 120, 
i 75, = 90, 





“. 22 men can build it in days or 24 days. Ans. 








Model 8.—If 1 cwt. 8 lb. of tin costs Rs. 168, what will be 
the cost of 27 Ib.P 


Solution, 


Cost of 1 cwt. 8 Ib. or 120 fh, of tin = Rs, 168 


T 
ates 
-, cost of 1 h, of tin = Rs. ae = Rs. A 
3e 
5 
1 
., cost of 27 Ib, of tin = Rs. J re ny - 


= Rs, 87% or Rs, $8 correct to arupee. Ans, 
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Exercise 145, 

1. If 1 cw, of copper costs Rs. 168, what will be the cost of 
25 lb, 2 

2, If 4 vis. 2 srs, of sugar costs Rs. 5, what will 1 md. 1 vis, 
‘3 srs. cost ? 

8 Ifin 1 hr. 10 min. a train runs 84 miles, how many miles will 
‘it run in 2 hrs. 6 minutes ? 

4. If we can buy 820 mangoes for Rs. 3 8 as., how many 
mangoes can we buy for Re, 1 4 as, ? 


CHAPTER XXXIV. 


Use of the Compasses. 
1]. Describing Circles. 


166. Circle.—A surface like the bottom of the solid called 
a cone or the ends of the solid called a cylinder, is called a 
ourele, 

Exercise (a). Name some common objects which are circular in 
shape. (b) Name some Indian coins that are round and some that 
are not round, 


167. Centre of aCircle —1n the three circles given below 
the points M,N, and O which are exactly in the middle of 
the.circles are called their centres. 





Gy (2) (8) 
Fig. 18. 


Note 1.—The lines OA, OB, OC, OD and OH, which are drawn 
from O the centre of the circle marked (3) to its bowndary line 
are equal to one ancther, w hereas the lines drawn in circle (2) from 
the point P which is not the centie to the boundary line are not equal 
to one another, 

Nove 2.—A circle has only one centre, which may be defined as a 
point within it such that all the straight liaes drawn frora it to the 

circumference (boundary line) are equal to one another, 


> 
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168, Circumference, Radius, Diameter.—The boundary 
line of a circle is called its 
curcumference* ; any line 
drawn from the centre of a 
circle to the circumference 
is called its radius; and 
any line drawn through the 
centre of a circle and ter- 
minated by the circum. 
ference at both ends is 
called a diameter of the 
circle, 

Nore 1,-—-A diameter of a 
circle is equal to twice its 
radius, 

NOTE 2,—Learn that the 
plural of radius is radii, 


Note 8.—Any number of Fie. 19. 
raagti can be drawn in a circle, and also any number of diameters, 


169. Describing Circles with Compasses :— 


‘To describe a circle with the compasses, fix the pencil (sharpened: 
to a fine point) in one leg, so that when the compasses are closed, 
the pencil point just projects beyond the steel point of the other 
leg, Next open the compasses so that the distance between the 
pin point and the pencil point is equal to the radius of the circle to 
be described, Now take bold of the head of the compasses, and 
fixing the pin point on the centre of the circle so that that legfmay 
stand upright, rotate the other leg round the pin point with, the 
pencil point in contact with the paper. 


Hxaercise 146—(Practical ). 


{Questions marked with an asterisk are also to be done on the- 
black-board with B, B, compasses, } 





1*. Practise describing with the help of your compasses circles. 
of different sizes, 


2%, Practise describing 7ree-hand circles of various sizes, 

* To the Teacher.—(t) lt must be clearly pointed out to the 
pupil that the word circle denotes the space enclosed by its circum- 
ference and not the circumference which is only its boundary 
line, 

(2) Tbe pupil may well be made to practise: describing circles 


freeshand on paper and on the black-board, as this affords valuable 
training both to the eye and the hand, 
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3. How many radii can a circle have P 


4, Describe a circle, draw a few radii, and show by means of 
‘your dividers that all these radii are equal, 


5. Describe circles of the following radii :—2 inches, 14 inches, 
10 cm., 5°6 cm. 

6. Describe circles of the following diameters :—3 iaches, 
5 inches, 10 cm., 13 cm, 


_ 7*, Draw some circles freeehand and mark their centres ‘by 
judging by the eye, Draw 4 or 5 lines from this point to the 
circumference and measure them to see if this point is far removed 
from the exact centre, 

8. Cut out from paper and thin card-board two or three paper 
circies and card-board circles, 

9*, With any point O as centre draw 2 or 8 circles of different 
radii, Learn that circles having a common centre are called 
cencentric circles, [See Fig, 20 below, ] 





Fic. 20. 


10. In the right-hand figure above, prove by using the dividers 
that AO = BD. 

11, Describe three concentric circles of the following radii:— 
(a) 8in,, 2in., lL in.; (6) 8cm.,65cm.,6cm.; (c) 45 cm,, 54cm., 
‘F cm. 

12*. On the circumference of a circle take any two points A and 
B, The portion of the circumference lying between A and B is called 
an arc Of the circle. If the points A and B are the ends of a 
diameter of the circle, each of the arcs between them is one-half 
of the circumference and is therefore called a semi-circym. 
‘ference, (See Figure 21 below,] 


18*. Take avy two points A and B on the circumference of a 
circle and join AB, Learn that the line AB is called a chord of 
the circle and that the two parts of the circle into which a chord 
divides it are called segments of the circle, Note that, ifthe chord 
AB isa diameter of the circle, then the two segments ‘are semi< 
circles, [See Figure 21 below,] 
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14*, Take an arc AB on the circumference of acircle, Join A 
and B with the centre of the circle, The figure enclosed by the 
two radii and the arc between them is called a sector of the circle,. 
It will be noticed that any two radii of a circle (not forming a 
diameter) divide it into two sectors, one of which is larger than 
the other. It will also be seen that the diameter (= two radii 
forming one straight line) divides the circle into two equal sectors. 
In this case each of the sectors becomes a semi-circle and the arc 
of each @ semi-circumference, [See Figure 21 below, ] 


e 
eee 
ex 3 


a [re : erione. 


\ Seqment 7 


15, Learn to draw free-hand an Ellipse. This will be useful 
later on in drawing sketches of cones and cylinders, 






Fic, 31, 


170. Quadrant.—If a circle be divided into four equal 
sectors by two diameters drawn at right angles to each other, 
each of these 4 equal parts is called a quadrant of the circle, 

Exercise 147. 


1. What are the three boundaries of a quadrant of a circle? 
What fraction of the entire circumference of a circle is the arc of a 


quadrant of it ? 


9. Cut ont of card-board a quadrant of a circle. 


2, Pattern Drawing. 
Exercise 148—(Practical). 


1. Copy the following designs on plain paper after first drawing 
rectangles or squares of suitable size and dividing them into equal 


squares :— 
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9, Describe a circle of 2 inch radius. Draw two diameters at 
right angles to each other ; and with each of these four radii as 
diameter describe a circle, 


8. Describe a circle taking 5cm, for its radius, Draw two 
Giameters AB, CD at right angles to each other. Join AO, CB, BD, 
DA, and on each of these four lines describe a semi-circle inside the 

circle ADBC, 


4, Draw a line AD 9 cm, long and describe a circle with AD as 
diameter. Divide AD into 8 equal parts atthe points B,C. On 
AB and AC as diameters describe semi-circles downwards, and on 
BD and OD describe semi-circles upwards. 


5. With centre O and radius 4 cm, describe a circle; and draw 
in it two diameters AO, BD cutting each other at right angles, With 
centre O and radius 2cm, describe a circle; again with centres 
A, B, C, D and radii 2 cm, describe arcs inwards, so that their ends 
may lie on the circumference of the large circle, 
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CHAPTER XXXYV. 


Index Notation. 


171. Powers.—The student has already learnt (Art. 73) 
that the product of a number multiplied by itself any num- 
ber of times is called a power of thas number, 


Thus, 5 X 5 is the second power or square of 5, and is denoted 
for the sake of brevity by 5?, which is read ‘5squared ’ or ‘5 
raised to the power of 2’: 5 X 5 X 5 isthe third power or cube 
of 5, and is denoted by 5*, which is read ‘5 cubed’ or ‘5 raised 
to the power of 3°; 5 X 5 X 5 X 5 is the 4th power of 5, and is 
denoted by 5*, which is read ‘5 raised to the power of 4’; and 
so on for 5°, 5°, x*, x7, etc. 


172. Index.—Thbe small figure placed above and to the 
right of a number or letter is called the ixndew (plural indices) 
because it indicates the number of equal factors that are to be 
multiplied together to form a power. 


f Thus in 5%, 2 isthe index: in 5°, 3 is the index: in 10°, 5 isthe 
index; in @&, 6 is the index. 


Note.—Any number 5 is called the first power of 5 and its 
indexis 1. Similarly @ is the 1st fower of a, its index being 1. 


_ 173. In the following examples the powers of 10 are 
involved. 


Huample 1.—Find the value of (a) 108; (b) 105; (6) 3x10*. 
Solution. 
(z) 10* = 10X10 X10 = 1000, Ans. 
(b) 105 = 10 X 10 X 10 XK 10 K 10 = 100000. Ans. 
{c) 3X10t=3X10XK10X10K10 = 310000 = 30000. Axs. 
ERuample 2.—W bat powers of 10 are (a) 100, (b) 100000 ? 
: Solution. 
(z) 100 = 10 X10 =10°. Aus, 
(6) 1000000 = 10x 10 X10 X 10 X 10 X10 = 10°. Avs. 


Novtr.—tIt will be seen from the above examples that any num- 
ber consisting of 1 followed by ciphers can be expressed as a 
power of 10, of which the index is the same as the number of 
ciphers in the given number. 


Faample 3.—Show that 60000 = 6 x 10*. 
Solution.— 60000 = 6 & 10000 = 6 X 10#. Ans. 
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Hixercise 149. 
(z) Find the value of 10°, 10*, 5#,2°, 2 X 10°, 4 X 10°. 
(b) What powers of 10 are 100, 1000, alakh, a million, 2 
‘crore ? 
(c) What power of 3 is 27, of 5 is 625, of 4 is 04 ? 
(d) Express each of the numbers 4000, 60000, 1100000 as the 


product of a power of 10 and another number. 

(ce) Show that 32647 = 3104+ 210% + 6X10?+4X10--4,; 
and that 205143 = 2X10°'+5x10°-+10?+410-++3. 

(f) Ifx = 10, find the value of 

1] 445 + Bat +2? +xtl. 2. x* + 7x2 + 6x + 5. 

3. Qx* + x2 + 8x + 6. 4. 9x* +- 9x2 + 9x, 


174. Multiplication and Division of powers of the same 
number :— 
Hoamples. 

() PXP=7X7X7TX7X7= 7. (5 = 2431) 

(2) 10 X 10° = 10 X 10 X 10 X 10 = 10*. [4 = 1+3.] 

i exis = aKxexXxexXee xt, (43 -h] 

From the above examples we see that to multiply together 
two powers of the same number, we have to add the 
andices. 

10° = 1010101010 
AN es ee NE NEM NAM NEU ——= CS 

(4) 102 i05<10 10X10X10 = 105, 

Lo =D — el 


4 
6) = = EREREKY =xXeXxe=x3.3=4—1] 
From examples (4) and (5) we see that to divide one power of @ 


number by another power, we have to subtract the index of the 
latter from that of the former. 


MxXereise 150—(Oral). 
Perform the following multiplications and divisions.— 


(ay to? Peo ad He IDR, ba et ee AO XI BR, 
(Dye (SAS OO INE 10 Si ae ee 10S -3- LOS 
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CHAPTER XXXVI. 
Decimal Fractions. 


1. I[ntroductory. 


175. Names of some fractions.—We have in whole num- 
bers the denominations ten, hundred, ihousand, etc., of which 
ten is ten times the unit and the rest are each 10 times the 
preceding one. Similarly we have in fractions the denomina- 
tions fenth, hundredth, thousandth, ten-ihousandth, hundred- 
thousandth, millionth, ete, of which tenth is one-tenth 
of the unit and the rest are each one-tenth of the preceding 
one. 

176, Decimal Fractions —A number consisting of one or 


more of tbe fractions tenths, hundredths, etc., is called a 
decimal fraelion or simply a decimal. 


For example a number consisting cf 4tenths, 3 bundredths 
and 4 ten-thousandths is a decimal), 

Note.—A number consisting of a whole number and a decimal 
is also called a decimal. By 

177. Local value :—In the whole number 5432, the figures 
2,3,4,5 denote in order 2 units, 3 tens, 4 hundreds and 5 
thousands; similarly in the decimal 2°345 the figures 2, 8, 4, 5 


denote in order2 units, 8 tenths, 4 hundredths, and 5 
thousandths. 


Note.—In 2°345 the dot which separates the integral from the 


fractional parts of the number, is called decimal point or simply 
point. 


Exercise 151—(Oral). 
What isthe focal value of each significant digit in the follow- 
ing decimals ? 
1. 25°54: 2. 16°048. 3. 3°0045. 
4 °80095. 5, 666°0666, 6. 40005691. 





178. Graphical Representation of Decimals. —If the sub- 
joined figure ABCD, which is a square cut up into 100 small 
equal squares represent the unit, then every one of the tc1 yer-. 
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tical and of the te horizontal 


aie et |, AK 
rows in it consisting of 10 


small squares each, will re-Pilllit — 
present one-tenth (1) of the | 
unit and every one of the [| 
hundred small squares like We Z BM LE IA 
HBEG will denote one- VU ty YyYy YG GY, 
hundredth (01) of the unit. | 

Again, if every one of these 
hundred squares be sub- { 
divided like AKLP into 10 Pyyz7iz7y 


equal strips, each of these Barewe 






strips will represent one- 
thousandth (001) of the 
unit ; and so on. Wie, Q5. 

Thus the shaded portions of the figure ABCD taken in order 
from the bottom will respectively represent ‘2, ‘04, and ‘26 of the 


unit. 
ExerGise 152—(Practical). 


(z) Represent graphically on squared paper the following 
decimals :— 


1. Four-tenths. 2. Three-tenths and seven-hundredths. 
3, 7-tenths. 4. 2-tenths and 7-hundredths. 
a OS: Go Se. 7. “19. 8. 7662 


_ (b) If the square AKLP in Fig. 25 above be divided into 100 
equal parts, what decimal of the whole square ABCD will each 
of these hundred parts represent ? And how many of these parts 
will represent ‘0004 of the unit ? 


(c). * Divide a sheet of note paper into 10 pieces, which may 
be taken as egual to one another. What decimal fraction of the 
whole sheet is each piece ? Give 9 of these pieces toa pupil A, 
and divide the 10th piece into 10 equal parts. What decimal of 
the whole sheet is each of these 10 pieces ? Give 9 of those pieces 
to B. Proceed in this way till C gets9 pieces which are each 
one-thousandth of the whole sheet, and the remaining piece is 
given to D. 

Now answer the following questions:—(1) What decimal of 
the entire sheet will 4 pieces taken from A, 3 from B and 1 from 


C make? (2) How many pieces must be taken from A, Band C to. 
make °369, :204, ‘042, -001 of the entire sheet ? 


* To the Teacher.—This exercise is intended tc give the 
pupil a clear idea of decimal fractions and should xo? therefore 
be passed over. 
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2. Numeration and Notation of Decimals. 


Heamples. 


(1) ‘451 is read as four-tenths, five hundredths and one 
thousandth, or as decimal (or point) four, five, one. 


(2) 2°0503 is read as two, and five-tenths and 3 ten-thousandths, 
or as two, point, nought, five, nought, three.* 

(3) Fourteen, and five tenths, seven thousandths, and eight 
millionths is written as 14°507008. 

Caution.—°576 should never be read ‘‘decimal five hundred 
_and seventy-six." 
ExXerCise 153. 


(z) Express in figures — 


1. Seven-tenths. 2. Four and four-tenths. 

3. Thirty, and seven-tenths and one-hundredth, 

4. One, and one-tenth, two-hundredths andthree-thousandths. 

5. Seventy-five, and four-thousandths. 

6. Eighttenths and eight-hundredths, 

7. Six-hundredths, 8. Nine-thousandths. 

9. One-millionth. 10. Two ten-thousandths. 
11. One-tenth, one-thousandth and one-millionth. 
12. One thousandth and one-millionth. 

13. Eight-hundred and forty-five thousandths. 
14. Five-tenths and fifty-five thousandths, 

15. Seven.tenths and seven-thousandths, 

16. Two hundred and thirty-eight tenths, 

17. Flfty, decimal, nought. nought, eight, one. 
18. Four, point, three noughts, five, seven. 


(b) Express in words— 


Po. yh ae 4, ‘Q2. 
be te 6, a5. Jin ame 8. 14:0405. 
9. 109005, 10. 120°00007. 


* To the Teacher.—lt is of the utmost importance that begin- 
ners are taught to read decimals using the words tenths, 
hundredths, &c. Unless this is done in the earlier stages of 
» teaching, the pupil isapt toreada number °456 as ‘decimal 
Jour, five, six,’ without the slightest idea of the real meaning of 
the figures. 
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3. Comparison of Decimals. 


179. Inarow of figures denoting a whole number, the 
Value of any significané figure is greater than that of all the 
fionres that follow ir. 

For example, in, 219805 the value of 1 (which denotes 10000) is - 
greater than 9805. 

Similarly, in a row of figures denoting a decimal, the value 
ofany significant figure is greater than the value of all the 
figures that follow ir, 

For example, in 51°92034, | is greater than °92034 : the value of 
2 (which denotes ‘02) is greater than the sum of the values of 3: 
and 4, i.c., greater than ‘00034. 


180, The following examples in the comparison of 
decimals can be easily understood. 


(1) ‘2 is greater than °156, since 2 in the tenths’ place is greater 
than | in the same place. 


_ (2) +234 is greater than *2194, since 3 in the Aundredths’ place 
is greater than 1 in the same place. 


(3) 1:0 is greater than ‘999, since 1°0 is greater than ‘9, 
(4) ‘lis greater than ‘0598, since ‘1 is greater than ‘0. 


(5) of the decimals °348, °4, and ‘35 the greatest is °4, the next 
is ‘35, and the smallest is ‘348. 


Mxercise 154—(0ral). 


(z) In each of the following pairs of decimals, find which is 
the greater ;— 

1295 2 a ee, 9 oe ORS. OBS, | 4... 1999. F997 G 

BS. OOP MR B82 hae ee. 106) S42)" (ey) 046) BBS 


(0) Arrange the decimals in each of the following groups (i) 
in descending order of magnitude, (ii) in ascending order of 
magnitude. 


1. °4,°35, °41, 2. *05, ‘12, 043. 3. ‘405. -50, °51, 
4, 1-43, 1:1, 1089. 5. 0011, ‘01. 003. 6. °3, -0345, -4336. 


(c) Write down the least decimal less than | containing 4 
places of decimals, and the greatest decimal less than 1 containing 
5 places of decimals 


oe pape cree i ge ee ease ts ae 

* To the Teacher. The beginner must be cautioned against 
supposing that the magnitude of a decimal is determined 
by the number of figures it contains, though it is so in the case of 
integers. 
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4. Affixing and Prefixing Ciphers to Decimals. 


181. The valueofa decimal is not altered by affixing 
ciphers to it, t.e., by adding ciphers to the right of it. 
© For example ‘2300 is the same as °23, since each of these decimals 
denotes 2 tenths and 3 hundredths. 

(5) The value of a decimal is altered and diminished 
by prefixing ciphers to it. 

For example ‘023 and ‘0023 are each less than °23, since the 
digits 2 and 3 which denote 2 tenths, and3 hundredths in 23, 


denote 2 hundredths and 3. thousandths in ‘023. and 2 
thousandths and 3 ten-thousandths in ‘0023 


(c) It is evident that an integer like 43 may be written in 
the forms 43°0, 43°00, 43 000, ete. 


(d) It should also be noted that the insertion of ciphers in 
the middle of a decimal diminishes its value. 


For example ‘2304, ‘23004, 2034 are all less than ‘234. 


Exercise 155—(0Oral). 
Show that— 
1. °3500 and °35000 are the same as °35. 
2, °035and ‘0035 are each less than °35. 
3. 49:0, 49:00. 49:000 are the same as 49. 
4. +1023, °10203, °1203, °12003 are all less than °123., 





5. Addition of Decimals. 
182. We shall illustrate the addition..of decimals by three 


esamples. x 
womeles. 


Add together (1) 4565, 15°055, 9°644 and °503. 
(2) 4:56, 50698, 3°0456 and 4°76, 
(3) 15°745, 1°436, 0°603 and 2‘816. 


(1) 4566 (2) 4°5600 (3) 15°745 
15055 “50698 1:436 
9-644 30456 0603 
503 A B7600. 4 ci 2816 


99768, Ans. |). ,.47°4354. Ans 90'6x¢.. Ans. 
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In Example 2, we affix ciphers at the end of the first and 
fourth numbers fae the sake of convenience, since the affixing of 
ciphers does not affect the value of the AutibUrs, 


In Example 3. we score out the ‘two ciphers at the end 
of the answer, as they do not in any way affect its value. 


Verification.—The answers can be verified as in the addition 
of integers. ; 
Bxerecise 156. 


of decimals and 











(z) [Add together the following groups 

verify your answers :— 

x/ 1. 45°708 222423005 31> FOZTIE 10°453 
53°087 83:694 66'543 7°854 
75:°869 30°048 54:078 8°965 
20°405 6°804 16°045 17°608 

5. 40054 6. *5004 1234°5 1:0546 — 
3°8604 6°8675 769°8 8°8765 
4°8765 4:0405 669°9 46954 J 

°4537 69986 2687°6 8°1735 ' f 
ees if 

{b) Find the sum of— 

1. 4679; 7°732 : -452: 6°006. 

2. 17°0091 ; 7923, 20°4579 ; 34:0007. 

3. °546; 84; -545 ; (SL) 100. 

Qe SUS! FS We IZ = 0812. 

BU ie 3 he ee leo ekere «125. 

6. 14:05: 140°5; 1°405; -1405. 

Four-tenths and six-hundredths: three-tenths and two.» 


ce 
hundredths ; seven-tenths : five-tenths and two- hundredths, 


8. Seven, and seven-hundredths : one, and four-tenths: three, 
and six-tenths ; three-hundredths. 


9. Three, and three-tenths ; three-hundredths : 
three-thousanths ; one ten-thousandth, 

(c) Find the sum of all the decimals of 5 places that can be 
formed with the digits 1, 2,3 in every possible way, each figure 
being used only once in Mich decimal, 

his Find the value of #+y-+z, if (1) x=3°25, y=4'8 and 

=1°056; (2) «=4°56, y=4'56, and 2='456. 

ye Findthe sum of theleast and greatest decimals less than. 
1 containing 4 places of decimals. 


three, and 
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6. Subtraction of Decimals. 


188. The following examples illustrate the sutbraction of 
decimals. 

Examples—Subtract (1) 3°485 from 4'506; (2) 50°5468 from 
913':12; (3) 1.6095 from 14. : 


(1) 4°506 (2) 2131200 (3) 14-0000 
3-485 50°5468 16095 





1°021. Ams. 162°5732 Ans. 12°3905. Ams. 














Verification —The answers can be verified asin the subtrac- 
tion of whole numbers. 
Exercise 167. 
(a) Perform the following subtractions and verify your 
answers :— 





1p 3456 oe dese) ee | 4 eae 
2-148 3044 1543 3-456 
5 ee Oat), Te AOS alt pte A BEE 
2°438 13°462 6°786 12-01 





Serer rine ret one 


9. °3004 from 3004.10. 4°549 from 16. 11. 2°004 from 2°06. 
12. 1°234 from 2, 13. ‘O05from 1. ~~ 14. 1008 from 3. 
15. 12°05 from 120. 16. °8 from 8°763. 17. °345 from 3‘4. 

(b) Take away 145605 from 1456°05. 

(c) rN 8°76 from 19, and from the result take away 

4: 








(d) Find the difference between 1°005 and 10:06. 

(c) By how much does 1°469 exceed 143? 

( f) What number must be added to ‘0049 to make it equal to 
unity ? 

(g) The sum of two numbers is 2'0054 and one of them is 


1:0008 ; find the other. 


(2) The difference of two numbers is 4°04, and the greater of 
them is 5°06; find the smaller. 


(i) By how much does the sum of 3°5, °35, and 35 exceed that 
of 5,°5, and 05 ? 

(x) Find the value of «—y when +=3'5 and y="005. 

(1) Find the value of x———y_ when (i) « =3'85 and y=4 386 ; 
(ii) x ='057 and y=1'08; (iti) +=2°07 and y=4'046. 


(m) Find the value of x when (1) #+3°456=10'5, (2) x—10°05: 
= 65, 
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(2) 1, From the greatest decimal (less than 1) containing 5 
places of decimals. subtract the least decimal (less than 1) con- 
taining 6 places of decimals. 

2. Find the difference between the greatest decimal (less than 
1) of 5 places of decimals beginning with 4 and ending with 5, and 
the least decimal (less than 1) of 5 places of decimals beginning 
with 5 and ending with 4. 


3. What decimal added to the greatest decimal (less than 1!) 
of 4 places will make unity ? 





——- 


184. We will vow solve two examples involving both 
addition and subtraction. | 

Ezample 1, Simplify 3°4—1°76 + 5°4, 

Example 2,—Find the value of 45 + 6°005—8 4—1°66, 


(1) 3°4 (2) 84 4°5 
plus 54 1°66 plus 6005 
8°80 10:06 10°505 
minus 1°76 minus 10 06 
7°04. Ans. — 1445. Ans. 
fo Exercise 158, 


“ (z) Find the value of the following expressions : ~s« 
1. 45 4—4°54 +. °454. 2. 45°4—(454 + °454), 
3. 12+ 1:3 + 14—2'4—24, 
4, *1004—100°4 + 10°04—1:004. 
| 5. 235+ 456 — 1:23 — 2:34. 
“ {b) Subtract the sum of 1°404, 14°04 and. 140-4 from 1404, 
v{c) From the sum of 1:03, 10°3 and 103 subtract ‘103. 
(d) Find the value of (i) 7 —y-+ 2 and (ii) of x + y — az, 
when « = 10:2, y = 805, and z = 1°876. 
{e) Find the value of a—b—c when (i) a@ = 4'5, b = 3°05, 
eo 1208. 5 Gi) we = 100'S.. b = 1-005. c = 10°05. 


7. Multiplication of Decimals by Integers. 


185. Muliiplic»tion of Decimals by powers of 10 :— 

In the number 1234'567, suppose the decimal point is moved 
one place to the right so that it becomes 1234567. Now com- 
paring these two numbers which are composed of the same 
figures in the same order, we find that every figure in the latter 
has fen times the value which it has in the former, and therefore 


10 
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the latter number is ten times the former. Hence to multiply a 
decimal by 10, wé have only to shift the decimal point one 
place to the right. Similarly, to multiply a decimal ty 100, 
1000, &c., we have to shift the decimal point two places, three 
&c., places, respectively to the right,i.e.,as many places to 
the right as there are ciphers in the multiplier— affixing 
ciphers, if necessary. 


Huamples. 
3°4561 X 1000 = 3456°1 3.504 & 1000 = 3504: = 3504 
1°0504 K 100 = 105°04 3°504 & 10000=35040° = 35040 


"054 <x 10: == 0'54-er 54. 04 & 10000 = 0400° = 400 
Note.—In the fifth example, we adda cipher at the end, as 
there are four ciphers in the multiplier and only three decimal 
places in the multiplicand. Similarly inthe sixth example, we 
add two ciphers at the end, since the multiplier contains four 


ciphers and there are only two decimal places in the multipli- 
cand. 


Exereise 159.—[(a) and (b) Oral.] 


(z) Multiply each of the following numbers separately by 10, 
100. 1000, 10000, &c. :— 


1, 125450: 2) 223405 3. 690°0456. 4. ‘0432. 
5. °00432. 6. °0000432. 7. ‘02 8. ‘004. 


(b) 1 How many tenths of a minute are there in 3°76 
minutes ? 


2. How many hundredths of an inch are there in 1'085 
inches ? 


3. How many thousandths of a mile are there in ‘45 mile? 
(c) If x = 408, y ~ 0062, z = 1°54, find the value of— 
(i) 10x + 100y + 1000z ; (ii) 100% — 1000y, 





186. Multiplication of Decimals by any Integer.—We 
skall explain this by some examples, 


Example (1): Multiply 1234 by 6. 


Explanation. 
4 thousandthsX 6 = 24 thou- 
Solution. sandths = 2 hundredths and 4 
1:234 thousandths. Weset down 4 
a | under 4 (— i.e., in the place of. 
7404. Ans. thousandths), and carry 2 to 


the hundredths’ place. Again, 
6 X 3 = 18; plus 2 is 20; set 
down 0 and carry 2; and so on, 
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Example (2). 13425 x 14. 


Explanation. 
Solution. 5 <X 14,70; set down O under 
13°425 5 and carry 7. 
14 2X 14, 28: plus 7, 35: set 
197°957. Ans. | down 5 under 2 and carry 3; 
ee | and so on. 


Note 1.—The right-hand figure of the multiplier is placed 
under the right-hand figure of the multiflicand. 


Not# 2.—The decimal point inthe product is exactly below 
the decimal point in the muJltiplicand. 


Verification; The product can be verified by casting out 
WINES. : 


Kxercise 160. 
(z) Find the following products and verify them:— 


bo ZORA S- 2: @OGS 9¢-o: 3. Bae OIG: 
ie, “SE LOL 1. 5. OfUsa He Bs. 6. 8625 X 16. 
Fe OS eA, 8, 3059 AA: 9. 74074 X 9. 


nO: 44754 % 8... It. 30456 12; 12. IZ LSS 6. 
(6b) Find the value of: (i) 8x, (ii) 12x, when x=180'05. 
{c) Find the value of 9x — 1ly when x = 18°43 and y=15'05. 
{d) Find the value of 8a + 75 when a=3'125 and b = 49:'006. 





EFeamople (3). Multiply 4 32) by 432. * 


Solution. 

Method (A) | Method (B) 

4°32] aye 4°32] 
jog 452 | 432 

8642 a AE: A PENSE NS O55 a 
129°63 oe) 1728°4 Peta 
1728°4 ie lls) 129°63 ‘aba 
1866672. Ans. | SOA Zar, ce weeey) 

| 1866°672. Aus. 


* To the Teacher.—lIt should be elicited from, or pointed out 
to, the pupil that the multiplier should be written under the 
multiplicand so that the units’ figure of the former may stand 
exactly below the right-hand figure of the latter. 
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Explanation. 


(a) 1 thousandth X 400 = :001 K 400 = ‘001 x 100 * 4 = 
*1 XK 4=°4. Hence in (A) and (B) the 4 obtained from | X 4 is 
placed in the tenths’ place. [See partial products numbered (iii)}. 

(6) Similarly -001 x 30=-001 xX 10X3=-01 X 3 = 03. 
Hence 3 got from 1 X 3 is placed in the hundredths’ place 
of the partial products marked (ii). 


(c) Again since “001 XK 2 = 002, the 2 is placed in the 
thousandths’ place of the partial products marked (i). 


Exercises 161, 
(To be done by two methods.) 


(a) Perform the following multiplications and verify your 
products by casting out nines :— 


di Gl’ 254) A382. 2.0 3° O48) X12, 3. 4403 333. 
4. 8045 * 234. 3. ee %, 125 6. 7076 ><, 208. 

7. 6°104 X 26. 8. ‘045 X 37. o... 4234 35. 
10) 3125 po: Li. 2025 3) 5a: 12.) oe roy 
13. 132°4 x 66. 14. 48°1 x 234. [5., | 50ra ae V5: 
16, 1257 555. 17. - 306 SUS. 18. 1896 goa 5, 
1957 S025 X20. 20. °1806 X 32. 21. <-OAS0 > 77. 
22. “444 * 125. 23. 325 XK 404. 24. “LOST >< 305. 
25. -0243'X<. 6. 26. -OO81 X& 18. 27» 2 O05 KI 29: 
28. ‘0004 x 46. 29. “0004 X 326. 30. °0012 x 104. 


(6) Find the value of :—(i) 8¥, (ii) 15x, (iii) 203x when x =. 
2° 304. 

(c) Find the value of (i) 15x -+ 101ly, (ii) 25% — 12y when x = 
‘008 and vy = ‘0042. | 


(d) Find the value of ab when (i) a == 21:308 and b = 125, 
(ii) @ = 1°245 and b = 48. 


(¢) Find the value of «vy — ab when x = 24, y = 10°08, ¢ = 
3-045, b = 36. 
(f) Find the value of x when (1) ; = 2°295, (2) a = ‘045. 


fixercise 162. 


_ Perform the following multiplications using the factors of the 
multiplier and verify the products by multiplying by the multi- 
plier itself. | 
1. 3°923 x 24. a 
4. °0235 X 49. a 


18°04 X 36. 
1005 X 64. 


3. 44:44 x 44, 
6. 2°801 X 121. 
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187. To multiply 23°048 by 3400 we may first multiply 
23°048 by 34 and then the produces by 100, or by multiplying 
‘first by 100 and the product by 44. 


Exercise 163. 


Perform the following multiplications by the method of the 
-above article and verify your products by casting out nines :— 


1.8304 400. 2. 15:084% 80. 8. 46527 x 700. 
4. 12084 X 1500. 5./°0084 X 700. “6. 15°084 X 9000. 
“7, 0008 X 12000. 8. °12375X2400.~9. +142857 « 7000. 
10. -4561 X 320. 11. 00456 X4300. 12. 1:10001 x 13100. 





8. Division of Decimals by Integers. 

188 Division of ecimals by powers of 10 — 

Taking the number 1234°567, and moving the decimal point 
one place to the left, we get 123°4567. In the latter number, each 
figure has one-tenth of the value it hasin the former: and the 
latter number is therefore one-tenth of the former. Hence 
to divide a decimal by 10, we have only to move the decimal 
point one place to the left. Similarly, fo divide a decimal by 
100, 1000, &c., wé have to move the decimal point twa, 
three, &c. places respectively to the left, i.e. as many places 
to the left as there are ciphers in the divisor—prefixing 
ciphers if necessary. 

Exambles. 


(1) °3°454 + 10 = °3454.[ (4) 30434 + 100 = 3°0434. 
(2) 134°5 + 1000 = °1345.] (5) 1412°06 + 100 = 141206. 
43). 45 = 100 = '-045. | (6) 45 ~ 1000 = -0045. 


Exerdise 164—(Oral). 


(z) Divide each of the following numbers separately by 10, 
100, 1000, etc. 

1. 26405°12. 2. 123456 3. 10°045. 4. 9876°54. 

5. 94:°5043. 6. ‘0045. 7, 124000. 8. 205640. 

9. 104. 1Gy fh ahs 22: 12.5 be 


(6) 1. How many fens of miles are there in 13'24 miles? 


2. How many hundreds of inches are therein 200°5 
inches ? 

3. How many thousands of centimetres are there in 327'5 
centimetres ? 


(c) If = 10°45 andy = 123°4, find the value of (i) a +. ina 
ate y 
di) 00 T000- 
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189. Division of Decimals by any Integer *.—The method 
of dividing a decimal by any integer is similar to the 
ordinary method of simple division, but has to be carried 
beyoad the units’ place to the right. 


190. Short Division,—Lot us find the quotient of 46°45, 
divided by 5. 





Tens. Units. Pantha, Hundredths. 
5)4 6 ‘ 4 5 
9 2 9g 


There isno difficulty as to the place of the decimal point in 
the quotient, since the first figure in the quotient agrees in 
position with that of the last figure 6 of the first partial dividend 
46. Hence we have the following 


RuLB.—Divide asin whole numbers, taking care to place 
each figure of the quotient under the last figure of the cor- 
vrésponding partial dividend and the decimal point under the 
decimal point. 

Ifthe division does not terminate with the last figure of the 
dividend, afhx ciphers (or conceive ciphersto be affixed) to the 
dividend, and continue the operation as far as may be necessary 


as in Examples 9, 10, 11 and 12 below. 





Example 1. 234°528+8. Example 2. 809°112+12. 
8)234°528 12)809°112 
29°316. Ans. 67°426. <Azs. 


In Example 1, we place 2 under 3, 9 under 4, then the point 
under the point, and so on. In Example 2, we place 6 under 
0, 7 under 9, and so on. 


{VERIFICATION.—The quotient may, in every case where the 
civision terminates, be verified by multiplying it by the divisor]. 
Exercise 1865, 
(z) Perform the following divisions and verify each answer :— 


1 05/903 7 9, 248-045 + 5. 3, 75°054 + 6. 

4. 905°67 ~ 9. 5. 9057653 +11. 6. 14656 +8. 
7. .16:18012 +41... Be» 30-5481, + 3.- . 9.100044 = 6. 
10. 30:805 = 5, Li, 18324 + 4 12, 49°406 + 7, 
(>) Find the value of (i) (ii) 4 when x = 92°16. 





in fixing the position of the decimal point in the quotient. It is 
hoped that this difficulty will completely disappear if, in working 
out examples in division, the student is made to set down the 
figures of the quotients in their proper places as shown in the 
-~worked-out examples. 
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Example 3. 25152 + 12. Example 4,  90°315 + 15. 
12)25°152_ 15)90°315 
2096, Ans. 6021. Ans. 


In Example 3, we place 2 under 5 and havea remainder |: 
then we place the point after 2 and take the next figure 1, which 
gives 11; now, since 11 is not contained in 12, we put a cipher in 
the quotient; and proceed. In Example 4, 15 times 6 is 90, no 
remainder; we place the point after 6 and take 3; now since 3 
is not containedin 15, we put a cipher in the quotient ; 
and proceed, 


Exercise 166. 
Find the value of the following and verify each answer :— 


1. 4:0144 = 4. 9... 300°468 = 12: 3. 40:0548 =~ 4. 
4, 48108 + 6. 5, 305°145 = 5. 6. 14:1414.—7. 
7. 27:054 + 9. 8. 99°1045 = 11. 9, 1201272 + 12. 
iD: 3 108at = 12-11. + 12°0144 = 3. 12. 160°3752 ~ 8. 


Example 5. 1°425. +5. Example 6. 3°69456 + 16. 
5)1°425 1693°62456 


0°285. Ans. ~ 0°23091. Ans. 


In Example 5, since 5is not containedin 1, we place a 
cipher in the quotient below 1; then we put the decimal point 
after 0 and take 14 for the next partial dividend, and continue 
the divisicn. 


In Example 6, after getting 3in the quotient, we havea 
partial dividend 14, which being less than 16 givesa cipher 
after 


N. B.—In Examé#les 5and 6 the cipher in the quotient before 
the decimal point may be, and is usually, omitted. 


Exercise 167. 
Divide (verifying the quotient in each case)— 
1. 1484 by 7, 2. 15654 by 6. 3. 1°25648 by 8. 
4 2°8809 by 9. 5. 145624 by 4. 6.  4°50048 by 8. 


7. 3°5126014by7. 8, 354024by 12. 9. 16001004 by 4+ 
10. 16002008 by 8. 11. 22905by 5. 12. 6677by 11. 


Example 7, °3456 + 4, Example 8. °01287 + 13. 
4)°3456 13)°01287 
0864. Ans. 00099. Ans. 


In Examples 7 and 8, we begin the quotient with a decimal 
point. 
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Norr.—It may be pointed out that the figures in the dividend 
must be taken and disposed of one by one, so that there may bea 
gure in the quotient corresponding to every figure in the 


dividend. 
Exercise 168 


Perform the following divisions and verify the answer in each 
case :— 


é 
f£ 
g 


i SADAR eb OF... O39 Fate «Galo «GUE Greed 
Sh oA ros 5. | psyg pee ao fg “19342 11. 
7: °*25056 =. 12. 0: 0548 = 4. 9. "04545 + 5. 
10. -001236 +6. “11. 0048048 +8. 2. 001463 ~7. 


Example 9. 12°5 = 8. Example 10. ‘0717 + 12. 
8)12°5000 L207 17 


1°5625. Ans. ‘005975. Ans. 


In Examples 9 and 10, the division does not terminate with 
the last figure of the dividend, and we therefore affix ciphers (or 
conceive ciphers to be affixed) to the dividend, since ciphers 
afhixed after the decimal point do not affect the value of numbers. 


Exercise 168. 


Divide (verifying the answer in each case) :-— 


1. 4:35 by 42°92. 12°55 by 22° 34 37°65 by 6. 
4. IS54by4. 5. 1:25 by8. 6. 2°035 by 8. 
Pei) PS5U bya 18) Daly GH FO) “123 by 8. 


108 “0230 y 400 11. "108 by oo. Te: ‘00498 by 6. 


(Re eee cere 


Example 11. 7 + 4, Example 12. 1 ~+ 16. 
47-00 16)1°0000 
1°75. Ags: 0625. Ans. 


In Examples 11 and 12, we place the decimal point after the 
dividend and affix ciphers. 


Exercise 170. 
Perform the following divisions, Verifying each answer :— 
1 9 +8. 2. 30 + 8. 3. 324. 4.57 #2 
2. bee 6. 3 + 16. 7) 18-S16e } 8 Cele 
Ob aes AO. Sea 1h: hee Ae. 3 lan ye ee ee 
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Exercise 171—( Promiscuous ), 
(A) Find the value of— 


1. 552°5 = 13. 2. £096 == 14. 5, TS alee tO, 

4. 920465 +13. 5. 4326112 +14. 6. 61°050135 + 15. 
7. 938112 +14. 8. 1:20855 +15. 9. 1°4016864 + 16. 
10. °0962 ~ 13. 11. °0250824 + 12. 12. :014378 + 14. 
bo, 109275 = 12) 14. (05462 1S. 15. 4°94554 + 16. 


16. 1 + 16. 17. 21 = 14. 18. 81 + 15. 
(B) Find the value of « when— 
(1) 12 aces 72:3. (Ohio an 1 ON, 


(3) 82+ 1°23 = 41°55. (4) 15*%—205 = 1°01. 
(C) If 9 « =.11°25, what is the value of 12 x ? 





191. Long Division.—in finding the quotient by em- 
ploying long division, the process is the same as that for 
short division. It ill often be found convenient, however, 
‘to set down the figures of the quotient ahove the dividend 
instead of to the right of it, If this plan be adopted, the 
position of the decimal point will easily get fixed as im 
short division where the quotient is placed below the 
‘dividend. 


The rule may be given as follows :— 


Rule.—Divide as in whole numbers, taking care to place 
the decimal point in the quotient just before bringing down the 
first decimal figure of the dividend. 

If the division does not terminate with the last figure 
of the dividend. affix ciphers (or conceive ciphers to be 
affixed) to the dividend, and continue the operation as far 
‘@s may be necessary. [See Huamples 3, 4, 5 & 6 below. | 


EHeample (1j—Divide 388°/296 by 23. 
Heample (2)— Divide '16564 AL. 


16°875. Ans. "00404. Ams. 
41) 23) 388°1296( (2) 41) "16564( 
23 | "164 
158 172 | 164 
ae a1 164 
201 119 
me OHS 
17 46 
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In Example (1) the first figure 1 of the quotient holds the 
same place (the tens’ place) as the 8 in 38, the first partial 
dividend, does inthe dividend. 


In Example (2) we begin the quotient with a decimal point; 
then since 41 does not contain 1, we put a nought in the 
quotient ; again since 41 does not contain 16, we place another 
nought in the quotient; and so on. 


Exercise 172. 
Perform the following divisions and verify your answers :— 


1. 52-9021 s a3. Ze. U2 tore 5. TO IG eee 
4. 783°34 + 71. 5, 10°S88 = 2355-590." Io 2 ae 
7. BOOTS > 127 218., AIO 357 s-7a0 4 Oe de ee a, 
108395. 31: lly 7826 = 19 Toe. Sede oa. 


Example 3. 147°43 + 46. Fxample 4. 171 + 76. 


32052 “Ais: 2°25." Ans: 
46) 147 430( 76) 171:00( 
138 152 
94 190 
92 152 
230 380 
230 380 





In Example 3, since the division doesnot terminate with the 
last figure of the dividend, we affix ciphers to it. 


In Example 4, since the dividend is an integer, we place the 
decimal point to the right of it and then affix ciphers. 


Exercise 173. 


Perform the following divisions and verify your answers :— 


Leoes6b 1 A: 2-02 Zone ae, 3s) 2892°6) = 20k: 
4, 314°5 + 148. 5. 924°6 + 184. 6. 23/9 O's. 13, 
7. 1394 = 328. 8. 40 + 424. 9.’ “Tay > sae 
10, 949 + 584. 11. 163°4:< 252. 2: 74 o> 246, 


192, Division by Factors.—When the divisor can be 
split into factors which are Jess than 1€ or ara powers of ten, 
we may employ short division. 


Ex. 1. 400°4 + 385. 
305 2 3 te 


Ex. 2. 404 + 3200 
3200 = 1008 x4 





5)400°4 100)404. 
7)80°08 8)4-04 
11)11°44 | 4)°505 
~ 1:04. Ans. "12625, Ams. 
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Exercise 174, 
Work out the following examples by short division and verify 
your answers by short or long multiplication :— 
{Ay Sihis MAS So 25, 92,225 081+ 24 3. | 1267: 
in ers. Se he Hee OS. 6. 17a 
2o ty ta Oeu. 8. 32°4 +1200. 9. 56 = 1400. 
10./51:'45=+49 fil. 970 +320. 12. 4680 + 45000. 
{B) 1. ,12642 + 105.2. 8289-6 +264. 3.8442 = 252. 
4, 406°56 + 385. “5. 7368008 + 364. 6. 1750°7 + 175 
7. /1°7496 = 216. “8. 3435432 + 429. 9. 210210 + 420. 
193. When the division does not terminate, cr when the 
quotient will contain a large number of decimal places, we 
are oiten required to find the quotient as fay as a given 
number of decimal places, 
Example 1.—Divide 57 by 28 as far as 5 places of decimals 
MAG POI TE sie 
Example 2.—Divide 13°6 by 45 as far as 3 places of decimals. 
As. ee 
Example 3.—Divide 12°7 by 64 as far as 4 places of decimals 
Ans. °1984...... 
Ezercise 175. 


Divide (as far as 3 places of decimals) :— 
1. 58°6 by 45. 2. 120°4 by 23 3. Pimipg 150: 
4 290 by 140. 5 ‘68by 44. 6. °483 by 16 


_ Perform the following divisions as far as 4 places of 
decimals :— f 

eee se ee. 8.” Ts = 140. 9. 40 = 27. 

10. 52 +70. f11 24°5768 = 12.42 258°12 by 32 

Perform the following divisions as far as 5 places of deci- 
mals :-— 


B51 20sk 45 96. AA: 347-1 9. 15, 340007. 272 


CHAPTER XXXVIL. 
Straight Lines and Angles. 


Exercise 176—(Practical). | 
(The straight edge to be used for drawing the lines.) 
1 From any point A draw two straight lines AB and AC. The 
corner A at which the lines AB and AC meet is called an angie. 


Nore 1.—AB and AC which form the angle at A are called the 
arms of the angle; the point A is called the vertex of the angle: 
and the arms are said to contain the angle between them, 
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Norr 2.—An angle is named by three letters of which the 
middle one is the letter at the vertex and the others are letters on 
the arms For example the angle drawn in Qn. | is called the 
angle BAC or CAB. When there is only one angle at any 
point A, it may be briefly called ‘‘ angle at A’ or “angle A.” 

_ 2. (a) Draw a horizontal line OA: from O draw an obligue 
line OB slanting to the right a vertical line OC, and another 
oblique line OD slanting to the left. Now name the angles formed 


respectively by OB, OC, and OD with OA. 


Novrr.—It will be seen that the angles just formed at the point 
O differ from each other in size, the smallest angle being the 
angle BOA, and the largest DOA. 

An angle like COA is called a right angle, one like BOA 
which is less than a right angle 's called an acute angle, and one 
ees which is greater than a right angle is called an obtuse 
angle. 

(6). Name three more angles in the figure of 2 (a). 

AJ Take your pair of dividersand widen the arms so as to form 
(i) aright angle, (ii) an a@cufe angle, and (iii) an obfuse angle. 

Notv.—tIt will be noticed that as the arms are opened wider and 

wider, the angle between them goes on increasing in magnitude. 


4. Draw an angle BOC. Produce the arms OB, OC. Is there 
any change in the size of the angle ? No. Hence we see that the 
size or magnitude of an angle is not altered if the length of the 
arms is increased or decreased. 

5. Is the angle between the hands of a clock right, obtuse, or 
acute at 2 o'clock, at 5 o’clock, at 9 o'clock ? 

6, Takea piece of thick paper (regular or irregular in shape) 
with a straight edge. Fold the paper at any point on the straight 
edge, sothat it is bent back on itself (Fig. 27) and press well 
along the fold with your fingers. Then open out the fold, flatten 
down the paper, and mark the crease of the fold with your pencil 
(Fig, 26), Note that each of the two angles formed by the 





Pig, 20; 
pencil line (or line of crease) with the straight ed 
isa right angle, Sth Sere: SO 
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Not#.—lf the paper be folded so that one part of the edge 
does ot fall along the other part, one of the angles formed at 
the point of the fold is obtuse and the other acute. Show this. 


7. Fold a piéce of thick paper and 
get a straight edge by pressing along 
the fold with your fingers. Fold it 
again so that this straight edge is bent 
on itself as in Exercise 6 above. Un- 
fold the paper completely, flatten it 
down, and mark the two creases with 
your pencil. Note that each of the 4 
angles formed where the two creases 
cut each other isa right angle. 


NotF.—If the straight edge of the 
paper be folded so that one part of it 
does not fall along the other, two of the four angles formed at 
the point of the 2nd fold will be obfuse and two acute. Show 
this, 

8. Draw a straight line AB. Take a stout pin with a piece 
of thread tied to it near the point. Fix the pin at the point A. 
Then holding the thread tight move the other end of it round 
from the point B. At firstthe angle between the pencil line and 
the thread is small. As the thread turns round, the angle in- 
creases. Notice that the size of the angle depends on the amount 
of turning and not on the length of AB or of the thread. 


9. Suppose a stick is placed in A 
the direction OP and revolved | : 
round O so as to face the direction 
OS. From OP to OA it must have 
turned through one right angle 
and from OA to OS. through 
another right angle. The angle POS 
is therefore equal to two rightS¢ 
angles and is called a straight 
angle as its two arms OP and OS 
form a straight line. 


Again suppose that the stick is 
revolved from OS so asto return 





Fig; 28. 






to the position OP. It will be seen 2 
that in one complete revolution 
the stick has turned through | Fig. 29. 


four right angles. 

i0. (i) Through how many right angles have you to turn in 
drill for a right turn, a left turn, and an about turn? 

(ii) At what hours will the angle between the two hands of a. 
clock bea right angle, a straight angle? 
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11. To compare the angles AOB and A'O'B', 
BI 
3 ft 


f 


f 


=a é - ae 
.Q' : At 


Fig. 30 
Is? Method. Makea trace of ZAOB on tracing paper and 
put the trace on £ A/O'B/ so that OA on the tracing paper may 
fallon O/A/’. Then if OB on the tracing paper falls exactly on 
O/B’, the two angles are equal; if not, they are unequal, /AOB 
being less than or greater than /A/O/B/ according as OB falls 
between O/A/ and O/B/ or outside 7 A/O/B/. This method of 


comparing angles is called the method of superposition. * 








2nd Method. Cutout the two angles along their arms and 


apply one of the cuttings on the other, and find out whether the 
angles are equal or unequal *. 


12. Show by the above methods that all right angles are 
equal in one another. 


Exercise 177—(Practical and Frechand). 


1. Mark any two points and join them by a straight line 
and by curved lines. Note that ther@is only one straight line 


between any two points and it is the shortest distance between 
them. 


2. Draw two straight linesfrom any point, forming a very 
small angle with each other, and note that they become wider and 
wider apart as they are produced and can therefore never meet 


again however far they may be produced. Hence learn that 
two straight lines cannot enclose a space, 














* Note that angles may also be compared by measuring them 
with the protractor (angle-measurer). 
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CHAPTER XXXVIII. 
Metric Measures of Length. 


i194. The Metric Measures of Length are so called from 
the Metre which is the fundamental unit of length in that 


system of lineal measures, from which all the other units of 
length are derived. 


Notr 1.—The Metric Measures of length are also called fhe 
French Measures of length, since they were first used in France 
where they were invented. 

Norn 2.—The metre is supposed to be the ten-millionth part 


of the distance from the equator to the pole, measured along a 
meridian of the earth, and is equal to 39°37079 inches. 


195. The Metre and its Multiples and Sub-muitiples.— 

From the table of Metric Measures of length given at page 10 
it will be seen that the denominations Kilomefre, (Km), 
Hectometre, (Hm.) Decametre (Dm.), Metre (m.), decimetre 
(dm.), centimetre (cm.), and milfimetre (mm.) are each one- 
tenth ("1) of the preceding one and 10 times the succeeding 
one, so that— 

(z) 1Km. = 1000 m.; 1 Hm. = 100 m.:1Dm. = 10m.; 

(6) Im. =°*1 Dm. = ‘01 Hm. = :00] Km.: : , 

(c) Im. = 10:dm. =-100'cm: 1000 mm :;: 

(dq) 1dm. =‘1m.;1lem. = ‘01 m.;1 mm. = ‘001 m. 


meme 
—— 
ear 
—- 


Exercise 178. 


1. Why is the metric system of lengths so called? By what 
other name is it known and why ? 


2. Fill up the blanks in the following statements :— 

(q) 1Km. =—m. (0) Lm =—Km. (c) 1m =—cm. 

(dq) lem. =—m. (e) Lem. = —mm. (f) 1mm. = — cm. 

3. Given that the length of a metre is 39°37079 inches, find 
the length of a Decametre, a Hectometre. and a Kilemetre. 

4 Taking the length of the metre as 39°37 inches, what 


is the length of 1 dm., 1 cm., and 1 mm. ? And of 1 Dm., 1 Hm., 
and 1 Km. 


To the Teacher.—The pupil may be taught that Deka, 
Hecto, and Kilo which are Greek words for Ten, Hundred, and 
Thousand respectively, are used for denoting the higher mult##. 
ples of the metre, while deci, centi, and milli which are Latin 
words for 10, 100, and 1000 respectively, are used for denoting 
the swb-multiples of the metre. 
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5. Reduce— 

(z) 5 cm. to mms ;5 cm. 4mm. to mms; 2 dm. 5 cm.to cms. 

(6) 4mm. tocm.;3 cm. 4 mm. to cms; 3dm. 2 cm. to dms. 

(c) 7mm. to ms.; 1 m.3 mm. to ms.; 2 m. 6 cm. to ms. 

6. Add togefher (¢) 5cm. 2 mm, and4cm., 3mm.; (b) 
lcm. 5mm.,5cm.8mm., and 2cm. 1 mm. 

7. Subtract (a) 6 cm. 4 mm. from 9 cm. 8 mm.: (b) 7 cm, 
4 mm. from 10 cm. 

8. Find the value of (az) 48 cm. + 3'4cm ; (b) 47 cm.i— 
2°9 cm. (c)8cm. 4mm. — 3cm.5 mm. + 2 cm. 3 mm. 

9. Multiply (2) 2cm. 5mm. by 3;(b) 1 cm. 4mm. by5: 
{(c) 6cm.5 mm. by 8. 

10, Divide(a) 6cm.4 mm, by 4; (b) 12cm.6mm. by 7; 
(c) 20 cm. 3 mm. by 7 

11. How many pieces 4cm. 3 mm. long can be cut off from 
a tape 35cm. 6 mm. long! And what length will remain over ? 

12. Find the value of x when— 

Ku MeN 
(a) 5. 5cm. 4 mm. (b) ys 4cm, 2mm 
(c) 7a2=10cm.5mm_  (d) 10x = 18 cm. 4 mm. 

13. Multiply 8 cm. 4 mm. by 8 and divide the product by 10. 

14. If the length of 7 equal pieces of tape be 30 cm. 1 mm., 
what will be the length of 9 such pieces ? 

15. How many pieces each 1 dm.3 cm. long can be cut 
off from a string 1 metre long, and what length will remain 
over ? 

16. From a length of 4m. 5 cm. eight lengths of 3 dm. 4 cm. 
5mm each are cut off ; into how many lengths of 2 dm. 1 cm. 
5 mm. can the remaining length be cut off, 


Exercise 179. 


1. From the following diagram showing the relation between 
inches and centimetres, show that(a) 10 cms. are nearly equal 





inches, 





ae Gan'uaa Serco ss Ps ee 


iehtel dons) 
Fig. 31 


to 4 inches, (b) 2 inches are a little more than 5 cms,; (c) 1 cm. 
is alittle more than ‘4 of an inch, (d) 7 cms.are equal to 22 inches. 
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. 2 Taking the metre as 40 inches, show that (i) 1 dm. = 
4 inches, (li) l em. = “4 inch, (ili) 1 inch = 25cm. or 24 cm. 
Iso find in inches the equivalents of (az) 3.cm., (b) 4.cm., etc. 


3. If 1m. = 39°37 inches, how many inches will a Km. be 
equal to? If 1m. = 40 inches? 'Find the difference in inches 
between these two results. 


4. Taking the metre as 40 inches, find the difference in yards 
between a kilometre and 5 furlongs ? 


5. What will be the difference in inches between 8 Km. 
and 5 miles, if a metre is taken (a) as 39°37 inches, (b) as 
4Q inches ? 

6. If 1 km. be taken as 5 furlongs, how many inches will a 
metre be equal to ? 

7. Taking the metre as 39°37 inches, show that 915 metres are 
roughly equal to 1000 yards. 


8. For what length of the metre will 1 mile be eq del to 
(a) 1609 metres, (0) 1600 metres ? 

9. The metre is the ten-millionth part of the distance from the 
earth’s equator to the North pole. Taking this distance as 6,200 
miles, find the length of the metre in inches to 3 places of 


decimals. an 


CHAPTER XXXIX, 
Use of the Protractor. 
1. The Right Angle and its Sub-divisions, 


196, Units of Angle Measurement.—The chief units em- 
ployed for measuring angles are (1) the right angle, and (2) 
the degree (which is the 90th part of a right angle). 

The symbol for degree is °,so that 1 rt. angle = 90°, 2 rt. 
angles = 180°, 4rt. angles = 360°, 1} rt, angles = 135°, 1 rt. 
angle and 60° == 150°, and so on. 


Exercise 180 —(Oral). 


(A) 1. Express the following angles in degrees :— 


2 art. angle; }ofart. angle; 1 rt, angle 20°; and soon. 


2. What fraction of a rt. angle is each of the following? 
30°, 45°; 924°; 18°; 15°; 10°; 123°; and so on. 


11 
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3. How many rt. angles are equal to 120°, 112°, 225°, 300° 7 


(B) 1. How many degrees are there in a straight angle? And 
in 4 rt. angles ? 


2. Through’ how ‘many degreés of angle doesthe minute- 
hand of aclock revolve in an hour? Ina minute? In 5 min.? 


3, Through how many degrees of angle does the hour-hand 
of.a clock move inl hour? In 24 hours ? 


4. Through how many degrees of angle does the second-hand 
of a watch move ina second ? 


2. Graduation of the Protractor.* 


197. The Circular Protractor.— 


(1) The curved edge of the protractor is divided into 90 
equal parts by thin and short lines which if produced downward 
will pass through the mid point of the base (or straight edge), 
which is.alsothe centre of the semi-circle; so that these lines 
divide the straight angle at the centre (which is equal to two 
right angles) into 180 degrees. 


(2) The lines dividing the curved edge into 180 parts are 
numbered 10, 20, 30,...up to 180 at intervals of 10° each, once 
commencing from the right end of the base and proceeding to- 
wards the left, and again commencing from the left end of the 
base and proceeding towards the right. 


(3) These two sets of numbers enable us to find at once the 
magnitudes of the wo angles which any straight line makes with 
another straight line on which it stands. 


For example, if one angle be 70°, the other angle will be 110° 
(=180°v— 70°); if one angle be 125°, the other angle will be 
55° (« 180° —. 125°); and so on, 


3. Constructing Angles with the Protractor.* 


198. To Construct an Angie of 60° at a point.— 


Draw a line PQ and place your protractor so that the mid 
point of the base falls exactly on P and the base along PQ. Mark 
a point R on your paperas close as possible to the 60th divi- 
sion onthe curved edge of the protractor, counting from the 
end of the part of the straight edge which falls on PQ. Now re- 
move the protractor and join PR. Then the angle RPQ will be 60°. 








* The protractor is an instrament for measuring and con- 
structing angles. 
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Exercise 181.—(Practical). 


(Questions 1, 3, 4, 5,7 and 8 may also be done on the B, B. 
with the B. B. Protractor and Ruler.| 


I. At any point draw the following angles by using the 
protractor :—45°, 30°, 90°, 82°, 95°, 120°, 150°, 175°. 


2. Can you draw with the protractor an angle greater than 


180° ? 

3. Draw a straight line AB and froma point C in it draw CD 
and CE, so that each of the angles made by these lines with AB 
may be 50°. Similarly draw angles of 110°, 165°, and so on. 

4. Froma point O in a straight line PQ drawa line OR to 


make an angle of 60° with OQ. What must be the magnitude 
-of the angle POR? 

5. Describe angles of 223°, 303°, etc., as accurately as you 
-can. 

6. Describe by using the protractor rectangles and squares 
-of the following dimensions :— 


Ly 2pine by 1°53) in. 2. 7cm. by 5 cm. 
3. 10 em. by 7°5 cm. 4. 3'' square. 
5. 23"' square. 6. 8 cm. square. 


7. Construct an angle of 120° and divide it into (a) 2 equal 
‘parts, (b) 3 equal parts. 
8. Construct a right angle ABC and from B draw aline BD so 
thattthe angle ABD may be 35°. 


4. Measuring Angles with the Protractor. 


199, Tomeasure a given angle — 


To measure any angle PQR place the protractor so that the 
mid point ofits base may be exactly on the angular point Q and 
the base along one of the lines QP and QR. Read the number of 
the division on the curved edge below which QR or QP passes ; 
-this will be the number of degrees in PQR. 3 


Norm 1.—If an arm of the angle is not long enough to 
pass beyond the curved edge, we may produce it or guess the 
division below which it will pass if produced. 


Norse 2.—If an arm of the angle measured passes between two 
divisions, the measurement is to be given correct to 1° as judged. 
by the eye. 

Exercise 182,—(Practical). 

[To be dose onthe Black Board first by the teacher and then 

by the pupils, using the B. B. Protractor and Ruler.] 


1. Draw an acute angle AOB with long arms and measure it 
-correct to 1°, by placing the base of the protractor (@) along 
‘OA, (6) along OB. : | 
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2. Similarly draw an obtuse angle AOB with Jong arms and 
measure it likewise in two ways. 


3. Repeat Exer. 1 and 2 above several times, 
-arms of the angles in various directions. 


4. Repeat Exer. 1 and 2 above several times, taking angles 
with short arms. 


Exercise 183.—(Practical). 


1. Repeat Questions | to 4 of Exercise 180 above on paper, 
using your protractor and ruler. 


2. Measure with your protractor the angles of your se? 
Squares. 


3. Measure correct to 1° the four angles given below. 


drawing the 





4 


Fig. 82. 


4. Measure the angles PQR and YQOR 
in Fig. 33 and find the sum of the two angles. 


5. Measure the three angles of the follow- 
ing triangle and find the sum of the three | 
angles, P Q ve 
Fig. 88. 


eee 


ee 





Fig. 34. 
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K. 


6. Measure the angles in the 
adjoining figure and fill up the 
following tables :— 

(z) ZABD= 
plus ZDBC= 
“ LABC= 

Check your result by measuring 

ZABC. 


(Bi ZABK— $eccmecencanccntneeemes atest 
minus ZABD= 8 A 
°, ZDBK= Fig. 35. 


Check your result by measuring 7 DBK. 





CHAPTER XL. 
Resolution into Prime Factors. 


200. Prime Factors.—When a composite aumber is re= 
-golved into factors, each of which is a prime number, such 
factors are called the prime factors of the number. etx: 


Thus since 60 = 2 x 2 x 3 x 5, the prime factors of 60 are 
9,2,3,5. [See Art. 209.] dG 


201. To resolve any composite number into its prime 
factors, we divide it by the smallest prime number which 
will divide it exactly; then divide the quotient by the small- 
est prime number which it contains; and proceed in this 
way tillthe quotient is a prime number. The successive’ 
divisors and the last quotient are the prime factors of the 
‘number. | 

EHueample.— Resolve 13860 into prume factors, 


2)13860 
26030 
3)3465 
3)1155 

5)385 

7)77 

11 

Hence 13860=2XK2X3X3X5X7XI1i or 22X2??X5X7XI11, 


using the index nolation. Ans. 
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202, The following tests of the divisibility of numbers 
wil be found very useful in resolving large oumbers into 
their factors. 


{A) A number is exactly divisible-— 


(i) by 2, when its last digit is either 0 or divisible by 2. 
Exam ples.—30 ; 376. 


(11) by 3, when the sum of its digits is divisible by 3. 


Example.—4458 is divisible by 3, since 4+4+5-+-8 or 21 ic» 
divisible by 3. 


(iii) by 4, when the number expressed by its last two digits is» 
divisible by 4. 


Example.—1732 is divisible by 4, since 32 is-divisible by 4: | 

(iv) by 5, when its last digit is 0 or 5. 

Example.—140 , 3025.’ 

(v) by 8, when the number expressed by its last 3 digits is: 
alivisible by 8. 

_ Example. _30360 is divisible by 8, since 360 is divisible by 8. 
(vi) by 9, when the sum of its digits is divisible by 9. 

Example.—154206 is divisible by 9, since 1+5+4+2+40-+-6 or 
18 is divisible by 9. 

(vii) by 11, when the difference between the sum of the digits 
in the odd places and that of the digits in the even places is either 
0 or divisible by 11. 

Examples.—In 776985,7 + 6-+ 8 = 21, and cs 9 +5 =21: 
and 21 — 21= 0. In 80817, 8+8+7 = 23, O+1 = and 23—1 
= 22, which is divisible by 11. Hence Lath «the oe are 
divisible. by 11. 

(B) A number is divisible by 6,15 and 12 when it is res- 
pectively divisible by 2 and 5, 3 and 5, and 3 and 4, 

Examples.—5382 is divisible both by 2 and by 3, and therefore 
by 6 also; 9705 is divisible both by 3 and by 5, and therefore by 
15 also: 7728 is divisible both by 3 and by 4, and therefore by 12 


also. 
Exercise 184.-—(Oral). 


(az) By which of the numbers 2, 3, 4, 5, 8, 9, 11 is each of the 
following numbers divisible ? 
I. 3648. 2. 340128. Si 707850, 14. 702750; 
5. Besa: 6. 142857. 7. 85008. 8. 7290919. 


b) 1. Whatis the /east digit that must be substituted for 0 in 
°32704 so that the new number may be divisible Boi 3? And 
«what is the largest digit? 
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2. By what digit must 8 in 170548 be teplaced so that the 


new number may be divisible by 9 ? 


3. By what dig't must 6 in 296074 be replaced so that the 
resulting number may be divisible by 11? 
ory Supply the missing figure in 460*896 which is divisible 

y 11. 

(c) Show that (1) 9546 is divisible by 6; (2) 26028 is divisible 

by 12; (3) 22605 is divisible by 15; (4) 54120 is divisible by 165. 


Eixerciss 185. 


Resolve the following numbers into prime factors and write 
them down in the shortest form:— © 
be 270: 2 220. 36° 309. 4, 748. 
Bae ds CG. S950: en Lae G4) bas 02. 
9. 2970. 10. 6435. 11. 450450. 12. 592900. 





203, Example.—What is the least number by which 1008 
must be multiplied so that the product may be a perfsect 
square P 


23150: -.1 : : | 
3) 1575 Resolving 3150 into prime factors. we find. 
3)525 _ that it is equal to 2X3? 5°X7. 
aa Hence it must be multiplied by 2X7 or 14 to 
0 eae become a perfect square. 


Exercise 186, 


(A) Find the least number by which pachoat the following 
numbers must be multiplied, so that the product may be a fer- 
fect square s— | 

Th tiecr ¢, iis Ts ts 9 © 4. 726. 

DF 200: 6;; 275. + 61 day SOLS, 8. 1250. 

(B) Find the least number by which each of the following 


numbers must be divided, so that the ru ee may be a ed erfect 
square ;— 


Bo 2205, 2. 24200, ~~» 3. 2646. 4. 2535. 
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CHAPTER XLI. 
Measures and Multiples. 


204, Measure.—A number which measures another (i.e, 
_ divides it exactly) is called a measure of it. 
\ _ Thus 5 is a measure of 15; Rs. 4 isa measure of Rs, 12; and 
$O On. 

Note 1.—Any number is a measure of itself. Thus 5 isa 
measure of 5. Unity is not considered as a measure of any; 
number. 

Note 2.—The term measure has the same meaning as factor 
so that 5 may be called a measure or factor of 15. 


} 
i 
f 


Novtr 3.—The quotient of a concrete quantity divided by a 
measure of itis an abstract number. For example 20 ft. + 5 ft- 


—— 
eer 


Exercise 187—(Oral). 
1. Nameall the measures (including itself) of each of the 


following numbers :—15, 18, 21, 24, 30, 48, 50, 64. 


2. Name all the measures (of the same denomination) of each 
of the following quantities :—Rs. 15; 30 feet; 44 tolas; 72 metres. 


3. Namethe smallest measure of 8, 12, 20, 18, 35, 72, £30, 
18 yards, 35 cm. 

4. Name the largest measure (but itself) of 18, 24, 36, 48, 60, 
100 ; 20 Ib., 14 miles, 28 Km. 


Exercise 188 (Practical). 
1. Draw two straight lines AB and CD, 15cm. and 5 cm. in 
length, and by stepping off with the dividers on AB lengths equal 
to CD, show that CD is a measure of AB. 


2. Similarly show that both 2 cm. and 3 cm, are measures of 
2 cm. 
3. Cut'a narrow strip of paper 24// long, and cut three others 
3/1, 4’ and 6// long. And by actual measurement, find how many 
times each of the latter slips is contained in the former. 


4. Draw along line AB and a short line XY. Examine whe- 
ther XY is a measure of AB. If it is not, produce AB to the 
nearest point C, so that XY may bea measure of AC. 


_ 205. Multiple—When one number contains another num- 
ber an ewact number of times, the former is called a multiple 
. of the latter and the latter is called a measure of the former. 
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Thus 15 is a multiple of 5,and 5 is a measure of 15; 18 is a 
multiple of 9, and 9 is a measure of 18; and so on. 

Notv.—The term measure is the correlative of multiple. 
Whenever one number is a measure of another, the latter is a 
multiple of the former: and conversely, whenever one number is 
.a multiple of another, the latter is a measure of the former. 


Thus, since 5 is a measure of 20, 20 is a multiple of 5.* 


206. A multiple of any number isso called, because it can 
be obtained from the number by multiplying it by any 
integer, 

For example taking the number 7 and multiplying it sefa- 
rately by 2, 3 and 4, we obtain the numbers 14, 21 and 28, 
which are all multiples of 7, 

Not#,—Any number can be called a multiple of itself, since if 
can be obtained by multiplying it by 1. Thus since 8X1=8. Sis a 
multiple of itself. 

iixercise 189—(Oral). 
1. Name 3 or 4 multiples of 5, of 6, of 8, and of 10. 


2. Name three or four multiples of Rs. 3, of 7 pies, of 4 yards, 
of 9 shillings. 


3. Name some*numbers of which (a) 24 is a multiple. 
(b) Rs. 42 isa multiple, (c) 64cm. isa multiple. 


4. Name all the multiples of 5, 7, 9, 10, 12 not exceeding 50. 


5. Name all the multiples of 9, 10, and 11 lying between 32 
and 62. 


6. Name the four multiples of 24 lying ak 100 and 200. 


7. Find the 4 multiples of Rs. 35 which lie between Rs. 120 
and Rs. 250. 


8. Findthe multiples of 25 inches which lie between 60 inches 
and 160 inches. What is the quotient obtained by dividing each 
of these multiples by 25 inches ? 


9. Show by means of examples that the number of measures. 
of any number is limited, while the number of its multiples is 
unlimited. 


10. Taking x as a whole number, note that 2% is a multiple of 
it, and name 3 more multiples of it. 


® To the Teacher.—The teacher should explain that the mul- 
tiplication table contains a large number of measures and. 
multiples. 
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CHAPTER: XLLI. 
Some Related: Angles. 
1. Adjacent Angles and Opposite Angles. 


Hxercise 190. 
1. Draw a straight line AB and from any point C in it draw 
another straight line CD at right angles to it or otherwise. Learn 
that the two angles ACD and BCD are called adjacent angles. 


2. Draw two straight lines AB and CD to cut each other at O. 
Learn that the angles AOC aad BOD are called opposite angles 
{cr vertically opposite angles), and so also the angles AOD and 

OC. 


3. Name the four parts of adjacent angles in each of figures 
36 and 37 below. Also name the two pairs of opposite angles in 
figure 37, 





Fig. 36. Fig. 37. 


4. From any point Cina line AB, draw a straight line CD in: 
any direction. Measure the angles DCA and DCB and find the 
sum of these two angles. Repeat this exercise half-a-dozen times 
by taking different pairs of lines.. What do you infer from this 
regarding the sum of the two adjacent angles formed by any 
straight line with another straight line? 


5. Draw two straight lines to cut each other at any inclination : 
and measure the opposite angles.. Repeat this half-a-dozen times. 
What do you infer trom this regarding the relation between the 
vertically opposite angles formed by two straight lines cutting 
each other ? 


6. If one of two adjacent angles is 50°, what is the magnitude 
of the other? 


7. If two lines PR and QS intersect (cut) each other at O. and 
the angle POQ is 60°, what must be the magnitude of each of 
the other three angles ? 

8. Show, by measuring each of the angles 1, 2, 3, 4 and 5 in 
Fig.36 Sr Clason 3 above, that the sum of all the angles is 180°. 
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2. Angles at a point. 
Bxercise 191. 


1. Take a point O and from it draw 5 or 6 straight lines in 
different directions. Measure each angle at O and find the sum 
of all the angles at the point. Repeat this exercise half-a-dozen 
times, and state your inference regarding the sum ofall the angles - 
formed by a number of straight lines meeting at a point. 


2. If 5 out of the 6 angles round a point are respectively 120°, 
25°, 75°, 40° and 30°, what must be the magnitude of the sixth ? 


3. From a point O are drawn 8 lines making 8 equal angles, 
what is the magnitude of each of these angles? 


3. Supplementary and Complementary Angles. 
Exercise 192. 


A. 1. Learn that two angles whose sum is 2 rt. angles or 180° 
are called supplementary angles, each of the two being the 
supplement of the other. 

9. If one of two supplementary angles be 105°, what is the 
magnitude of the other? If 100°? If 75°? If 45°? and so on, 


3. What is the supblement of each of the, following angles ? 
30°, 60°, 75°, 120°, 150°, 170°, etc. 

4. Draw an angle of 65° and produce one of its arms. What 
must be the magnitude of the new angle formed thereby ? 
Verify your answer by measurement. 

5. If one of two supplementary angles be 3 times the other, 
what is the magnitude of each ? 

6. If one of two supplementary angles be 18° more than the 
other, what is the magnitude of each ? 


B. 1.° Learn that two angles whose sum is 1 rt. angle or 90° 
are called complementary angles, each of the two being the cor- 
plement of the other. , 

2. If one of two complementary angles is 40°, what is the 


other? If 70°? If 35°? If 223°? and so on, 


3. What is the complement of each of the following angles ? 
60°, 45°, 48°, 37°, 36°, 72°, 234°, and so on. | 

4, If one of two complementary angles be 4 times the other. 
what is the magnitude of each ? 


5. If an angle is 20° less than its complement, what is the 
magnitude of each? 





-? 
ee 
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CHAPTER XLII. 


Greatest Common Measure. 


207, Common Measure.—A number which divides eaek 


of two or more numbers ewactly is called a common measure 
of those numbers, 


For example 5 is a common measure of 15 and 20; 6isa 
common measure of 12, 24 and 30; 2is a common measure of 


2° and 24. : 


208, Greatest Common Measure.—The great est of the 


moessnres common to two or more numbers is called their 
‘Greatest Common Measure. 


For example, of the three common measures of 18 and 24, viz. 
2, 3 and 6, 6 is the greatest; andtherefore the greatest com- 
mon measure of 18 and 24 is 6: of the three common measures 
3, 5 and 15 of 60, 105 and 120 the greatest is 15, and the 
‘Greatest Common Measure of these three numbers is therefore 

15; 2?, 2? are the common measures of 2?, 2 and 2°, and 3? is 
ighBranice their Greatest Common Measure. 


Norge 1.—The contraction for Greatest Common Measure is 
G.C.M. 

Note 2.—When there is only one common measure to two or 
more numbers, that measure is still called their G. C. M. For 


-example 5 is the G. C. M. of 15 and 20. 
Exercise 193. 


Write down all the common measurcs of each of the follow- 
-ing groups of numbers, and hence find their G. C. M. 

Lo 8 30. poe 3) 2a. 3. 60, 42. 4. 75108) 
5s 96,024, °36.. WG. +18, BOy 42. Ae AOL, 4be + 18, aR, a, 2 
9. 3x5 *72 X35 XK 5) HG 50GHE: 

1037 Oa oe. Us Be Se ves 2 Pd Rens 


Exercise 194—(Graphical). 


1. Show graphically on squared paper that (a) 2 is a com- 
mon measure of 10 and 8, (b) 4 is a common measure of 8, 12 
_and 16. | 

2. Draw two straight lines 12 cm. and 8 cm. long. Find the 
length of lines which measure each of these two lines. Which of 
‘them is the greatest ? 

3. On squared paper take two lines containing 24 and 18 
small divisions of the paper, and find all the common measures of 
94 and 18. Which is the greatest of those common measures ? 
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‘509, Numbers prime to one another.—When two or more 
numbers have no common measure but unity, they are said 
to be prime to one another. 

For example, 8 and 11 are prime to each other; 5, ¥, and 12: 
are prime to one another ; 8 and 9 are prime to each other. 


210 Quotients of nambers divided by their G. C. M.— 
If we divide 18 and 24,by their G.C.M. 6, ‘we get the. 


quotients 3 and 4, which are prime to each other; if we divide. 
16, 24 and 32 by their G. C. M. 8, we get the quotients 2, 3,4 
which are also prime to one another. 

Hence we infer that when two or more numbers are divided 
by their G. C. M., the quotients are prime to one another.” 


Exercise 195. 


Find theG. C. M. of each of the following sets of numbers and’ 
see if the quotients obtained by dividing each set by their G.C.M. 
are prime to each other. 


1. © SO)H70: 2. 45, 99. 3, *105;60. 4. 70, 42. 
5. 63,14, 49. 6. 30, 42, 84. 7. 66. 55, 88. . 
8.435, 5X25. , 9255 KX 7 Ml 2 yd) EI. 





211. ‘To find the G.U.M. of —(1) 2x39x58, (2) 3x59x7, 


(3) 22x33 x 59. : 
Solution. 
(A). The only prime factors common to (1), (2) and (3) are- 


and 5; 

(B). 1. The GCM. of 3?, 3 and 3° is 3; 

, 9. The G.C.M. of 5°, 5% and 5? is 2 . 

(C). Hence the GC.M. required is 3X5*%, Ans. 


It may be noticed that the factors 2 and 7 are not taken for the 


G.C.M.. since they are zot found in all the three quantities (1), 
(2) and (3). 











_ Verification, 
po Ke SOO eee me EGO NO 2 
35058 2x3xX5; 3x53 7; “Se =e Xoo. 


And 2X35, 7, and 2X3? are prime to one another, (2.¢. have 


no factors common to all). 
Exercise 196. 
Find the G.C.M. of the following groups of quantities and 

verify your answers :— ; oo ete. 
X1, 2%38XK5, 2234 XZ, 9. (9334, 22325) 
MS 5 KP X< Die ex bl xX 13) Wide OR 2 7" 
ae 12 IS SP KS OL 3? KS AK SxS x7. 

Ti DRI: BS XK KX BS OK SKIT XE, SK7X LETS. 
9, 35X13, 57X13, [3?K5? X13. F 


par 


{, 
5 
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{ 

212, From the foregoing Examples and Exercises we 
derive the following 

Rule —The Greatest Common Measure of two or more 
numbers isthe product ot all une different prime factors of the 
numbers which are common to all the numbers, each such 
prime factor being taken in the /east power in whica it occurs 
in any one of the numbers, 

Exercise 197. 

Find the G.C M. of the following groups of numbers by re- 
solving them into rime factors. Then divide each group of 
numbers by their GvC:M:y"and see if the resulting quotients are 
prime to each other. 


(a) 1. 40 and 100. 2. 90 and 525. 3.» 100 and 150. 


4. 350 and 60. 5. 105 and 1575, 6. 294 and 4900. 
7, 23land 1001. .8. 495 and 450. -9. 1425 and 380. 
(b) l. 120, 450 and 750. 2. 450, 150 and 675. 
3. 735;\3079 and 1155. 4. 825, 495 and 1210. 
>. 504, 1512 and 3920. 6. 1300, 182 and 9100. 
7. 5100, 2890 and 765. 8. 3325, 570 and 3800. 


213. To find graphically the G.C.M of two small numbers. 


Take on squared paper two lines AB, CD of lengths 24 and 9 
_ divisions respectively, (Fig. 38). 





Fig: 88. 
With the dividers, measure lengths equal to CD along AB until 
- you come to a length PB which is less than CD. 
Take a line EF equal to PB. 
Measure lengths equal to EF along CD until you come to a 
length QD which is less than EF. <3 
Take a line GH equal to QD. 
Again measure lengths equal to GH along EF. You find that GH 
exactly divides EF. GH is the greatest measure common to AB 
and CD. And, as it contains 3 divisions, 3 isthe G.C.M. of 24 and 9. 
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‘ 
wh Exercise 1 98 .--(Graphical). 
‘Find graphically on squared paper the G.C -M. of — 
bu aricuns, | 2. 14 and 21. 3. 9 and 39. 
4. 16and 24. 5. 27 and 39. . rand 36. 


214; Krom the graphical method of Art. a for finding the 
G O.M. of two small numbers, we may deduce the following 
rule for finding the G.O,M., of two numbers without resolving 
them into factors :— 

Divide the greater of the two numbers by the leas, the less 
by the first remainder, the first remainder by the second re- 
mainder, and repeat the process until there is no remainder. 
The last divisor is the G.C.M. required, 

Keample.— Find the G.C.M, of 154 and 350, 


| Solution. : Verification. * 
ic 7 
208. | 154 350°. 
42)154(3 aya bed beaigte 
ea Here 11 and 25 are prime toa 
14282 each other, as they should be. 
28 
The G.C. M. required 
‘is At. Ans. 


Exercise 199, 

(a) Find me G.C,M. of the following pairs of numbers by the 
method of Art 214 (i.e. without resolving them i into factors). Verify 
your answers as shown ii the above example. 

1. 169 and 377. 2. 570 and 225. 3, 312 and 696. 
4. 1178 and 465. 5. 234 and 522. 6. 2318 and 915. 
7. 640 and 1672. »# 8. 3876 and 5760. 9. 1064 and 2548. 
a 10...1518 and 627. 11... 1050 and 4032. 412. 4223 and 1927. 
(b) Find by the Division Method the G.C,M. of the pairs. of 


numbers given in Exercise. 195 (A). 


215. To find the G. 0. iM. of three numbers without resolving 
them tnto factors. 

RuLe.—Find the G.C.M. of any two of the numbers; then 
find the G.C.M. of shis G.C,M. and the remaining number. 
The G,C.M, last found is the G.O.M. required. 


* To find out whether two given numbers are prime to back 
other, we may find their G.C.M. by the method of division. If 
the G.C.M. so found be 1, the two numbers are prime to each 
~~ other. For example, 323 and 480 will be found to be oe to 
cach other. 

Pr 


3 


2! 
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Te 
. 


Feample —Find the G.C.M. of 208, 176, and 280. 


Solution, 
176)208(1 Again, 16)280(17 
176 16 
32)176(5 120 
160 112 
16)32(2 8) 16(2 
32 16 


Thus the G.C.M. required is 8. Ams. 
Verification. 
= = 26; TO ap, Se 95. 
And 26, 22 and de are prinic i one another as they should be. 
Exercises 200. 
(A) Find by the method of Art. 215 the G.C.M. of the following: 


groups of numbers and verify your answers :— 


Ai. 837, 1134 and 1347. (fy. 108, 1116 and 6144. 
/ 3. 484, 5256 and 128. 4. 378, 651 and 525. 
5. 1610, 13it and 1978. b*” 6. 28770, 98574 and 40782. 


7. 215441, 81719 and 24871. 8. 540, 1115 and 8375. 
(B) Find by the Division Method the G.C.M. of the groups 


of numbers given in Exercise 195 (B).. 


216. GC.M.of Compound Qnantities —To find the G.C M. 
of compound quantities, we must first reduce them to the 
lowest denomination contained in any one of them. 

Heample.—Find the G.C.M. of Re. 1-2-1 and Re. 1-15.0. 

Solution, 

Re. 1-2-1 = 217 pies; and Re. 1-15-0 = 372 pies. 

The G.C.M. of 217 ps. and 372 ps. will be found to be 31 pies. 

Hence the G.C.M. required is 31 pies or 2 as.7 pies. Ans. 
Re: 120-1). Bees Uy eae ; 

2as.7 p. aah Qas.7p. aoe 
12 are prime to each other, as they should be. 
Exerciss 201, 

Find the G.C.M. of the following quantities and verify your 
answers :— 

1. Rs. 7-8-0 and Rs. 178100 
3. Re. 0-12-9 and Re. 0-14-3. 
5. Rs. 2-14-9 and Rs. 6-13-1. 
7, §A-13-11 and. €2-3-1, 





Verification.— 


2. Rs, 8-12-8 and Rs. 2-0-8. 

4. Rs. 60-2-6 and Rs. 16-6-6. 
6. 9s. 6d. and 15s. 10d. , 
8. £4-10-0 and £6-15-0. 


GREATEST COMMON MEASURE, 177 


£1-2-0, £1-7-6 and £2-9-6. 10. 8 hre 5 min, and 20 hrs. 
4 mds. 7 vis. 2 seers 6 pal. and 7 mds. 6 vis. 6 pal. 

Re. 1-9-6, Rs. 3-1)-6 and Rs. 4-4-0. 

Rs. 17-8-0, Rs. 27-8-0 and Rs. 15-0-0.. a 

£0-1-4, £0-2-0, £0-2-8 and £0-3-4. 

3 ewt. 2 qrs. 4 1b. and 3 cwt. 3 qrs. 12 |b. 

\@)7cm.5mm. and 6cm.; (b) 42m.,35m, and 21m. 
{c) 21°6 cm, 24°0 cm., and 16°38 cm. 

(2) 5°46 m., 6°30 m., 16°38 m. 


* 
ATR DOLE Ren EID AMET Pa 


217. Problems on GC.M. 


Model 1, Pind the greatest number that will divide 1325, 
1649, and 1265, leaving a remainder 5 in exch case. 


‘ Solution. 


In other words the question is. ‘‘ Find the greatest number that 
will divide 1325—5, 1649—5 and 1265-5 exactly.’” Hence the 
reguired number is the G.C.M. of 1320, 1644 and 1260, which is 
found to be 12. Ans. 


Model 2.—What .is the length of the longest pole with 
which you can emactly measure 126 feet, 144 feet, and 156 


feet P 


The required length must be the G.C.M. of 126 ft., 144 ft. 3 


156 ft., 
is 6 feet. Ans. 


Solution. 


which will be found to be 6 ft. ae the requited length 


Nove.—The student can verify the answer for himself. 


1. 


Bxercise 202. 


Find the greatest number that will divide, 1917, 819 and 
8463 without a remainder. 


2. Find the greatest number that will divide 383 and 311, " 


leaving a remainder 5 in each case. 


a 


Find the greatest number that will divide 315,427 and 


567, leaving a remainder 7 in each case. 


4. Findthe greatest number that will divide 700 and 366, 


3: 


leav ing Somiainders 7 and 3 respectively. 
What is the greatest number that will divide 500, 681 and 


910, leaving remainders 5, 6 and 10 respectively ? 





6. Find the length of the longest pole with which you can 


exactly measure the sides of a rectangular room 18 ft. 9 in. long 


and 12 ft. 6 in. broad, ' e 


12 
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“7, What must be the greatest length of a rope with which 
you can exactly measure a kilometre ( = 3280 ft.)and a mile 
r= 5280 it.) 7 -h | 

8. There are two strings 120 inches and 88 inches long. They 
are to be cut up into an exact number of equal pieces of the 

greatest possible length. What must be the length of each 

piece? And what is the total number of pieces into which the 
two strings can be so cut up ? 


“9. What must be the highest price of acow so that you can 


buy an exact number for Rs. 24l,or Rs. 301-4 as., or Rs. 361-8 as. 


10. What must be the greatest length of a pole so that you can 
exactly measure with it the two sides and diagonal of a rectan- 
gular plot of ground, which are 42 ft., 56 ft., and 70 ft. 

' respectively ? 

J il. A farmer has 225 marakals of paddy and 165 marakala of 
rice. He wishes to put them separately in bags of equal size 

- containing the greatest possible number of marakals. How many 
marakal!s should each bag hold? And how many such bags will 
be required for the paddy and rice together ? 


J 12.. Three pieces of cloth 44, 72 and 28 cubits long are to be 
cut up into an exact number of smaller pieces of one and the 
samelength Find the maximum length of each of the smaller 
pieces. Among how many men can all the pieces so obtained be 
distributed at two to each ? 


‘ 


CHAPTER XLIV. 


Least Common Multiple. 


218. A Common Multiple of two or more numbers is a 
number which contsins each of them an exact number of 
times, , 

For example, 

(1) 24is a common multiple of 3, 4, 6, etc. 
(2) 80isa common multiple of 4, 5, 8, 10, etc. 


Exercise 203.—(Grafhical). | 


Show sraphically,on sqaared paper, by stepping with the 
dividers, that (i) 12 isa common multiple of 3 and 4, (ii) 30 is a 
common multiple of 3, 5, 6. 


219. The nomber of multiples common to two or more 
numbers is unlumited. For example, 


’ ” 4 % / 
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(1) The common multiples of 4 and 3 are 12, 24, 36, etc, 
| % (2) The common multiples of 2, 3 and 5 are 30, 60, 90, etc. 


220. Least Common Multiple—The smallest of the 
common muitiples of two or more numbers is gutted their 
Least Common Multiple. For example, 


[2 is the L.C. M. (Least Common Multiple) of 4 and 3; 30 is 
‘the L. C, M. of 3, 4 and 5. 


221, Hrom the examples in Art. 219 above it may be easily 
inferred that every common multiple of two or more numbers is 
a mulivple of ther L. O. M.* 


ier cise 204.—(Oral). 


1. Prove by an example that every common multiple of any 
‘two orsmore numbers is a multiple of their L. C. M. 


2. TheL. C.M of 6and9 is known to be 18. Name two 


other common multiples of the same two numbers. 


3. TheL.C. M. of 3, 4,5 is given to be 60. Find all the 
common multiples of the same numbers lying between 150 and 
350: and examine whether each of them is divisible by 3, 4, 5. 


pia cick 
222, To find the L.C.M. of 4 and 3 graphically .— 


Draw on squared paper two horizontal lines AB and PQ, one 
below the other, so that A and P areon the same vertical line and 
on the same side of it. Let AB contain 4 small divisions of the 
‘~paperand PQ 3. Produce AB and mark points C,D, E, etc., 
in the produced part so that BC, CD, etc., may each be equal to 
AB. Similarly produce PQ, and mark points R, 5, T, etc., on the 
produced part so that QR) RS, etc., may each be eq tal to BO: 
You willthen Gud thst the L. C. M. of and 3 is 12, 


Nots -- By continuing the above process sufficiently ba you 
can find the higher common multiples of 4 and 3, viz., 24, 36, etc . 





*To Hae Teacher.—This can be shown oraphteetin: in the case 
of a three numbers 5, 3 and 2 from the following table of their 


common multiples. 


(1) Multiples 1 5 | 10) 15|20|25/30| 35. 40 45 | 50 55 |60 | ete. 


Vee x1x 15x] xX) 30 A 45 X| X (60 | etc, 
tas oe HSC 30°} aim x 60 | etc. 
ae 


Se 
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Exercise 205 —(Graphicai 


(A) Find graphically the L. C. M. of— 6, show that their 


i. oan D: 2. Sand4. 3. 4and G, 675, what is their 
(B) Find graphically the L. C. M. of 2 


three }higher common multiples. 


‘ s* . 
anbers which cannot 


223. To find the L. OC. M, of two or we one of the numbers 
numbers which are given as the produ other number by this 
numbers, | 

We shall work out a few example! 1274 and 9532, 
the L. CG M. of several numbers 4. 
prime factors occurring in all the- 14 = 38.. 


| | Aeamp's X 38 =48412. Ans. 
{1) The L. C. M. of 3, 5and 7% = 38; 43812 + 532 = 91; and 
cach, of the gis primi v0 easy; other. , 
(077 Exercise 209. 


Find the L.C_.M. of the following pairs of numbers and verify 
some of your answers :-— / 


1. 391, 1633. 2, 1971, 984. Aah; Weeees 
4, 1764, 819. 5. 7200, 2239. 6. 2880, 1725~4 
7, 3267, 3960. 8. 1296, S00. 9, 1428, 9240. ™, 


10. 2368, 3200. 11, 3905, 5025. 124: 5625. 4575.8 / 





997, The L. 0. M. of several small numbers is usually 
found by the following rule:— 

Set down the numbers in a line; divide as many of them as 
possible by any prime ‘umber, sueh as 2, 9,.5,.7,11, a0 weer 
is 2 common measure of any two or more of them, and set down 
the quotients and the undivided numbers in a second line; pro- 


ceed in this way till you get a row of numbers in which no two. 


have acommon factor The continued product of all the divisors 
and the numbers in the lowest line will be the L.C.M. required. 


Feample —To find the L.C.M. of (a) 6, 9, 14. 20, 24 


(b) 20, 24, 28, 42,18, 21. 








(a) 2)6;9, 14, 20, 24. (b) 2)20, 24, 28, 42, 18, zz 
Fy ie Wigs gO Te 1a oir S 
G1 9.0" oy Uo SS. Be iste 2 
oo Oey) 5, 2 Bee pas 
\\ \. the L.C.M. ”. the L.C,M. 
= 2X2K3K3X7X5X2 = 2X2X3X5X2X7X3 
= 36X70=2520. Ans.» = 12210=2520. Ams: 


* 


; 
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Nots 1.— The learner should be careful to use only rime 
numbers as divisors, and to use each prime number as often as 
may be necessary. 


Norr 2.—In any line, any one of the numbers which is exactly 
contained in another may be struck out.. Thus in Example (a) 
above, 6 in the first line is struck out since it divides 24 exactly ; 

saat tn Example (0), 21 in the first line and 7i in the third line are 
st uck out for a similar reason. 


Exercise 210. 
{a) Find the Lowest Common prattipis of— 





Yl. 3, 6, 8 14, 28 and 32. 15, 18, 20, 32, 12 and 100. 
3. 27, 33, 54, 69 and 132. 15, 14, 16 and 18. 
5. 4, 6,9, 15, 18, 20 and 21. 21, 30, 54 and 27. 

“SK 10, 24, 25, 32 and 45. 3. 20, 12, 15, 18 and4, 

Op, 12, 18, 30, 48 and 60. AOD: 209, 133, 95 and 57, 


Jl. 16, 40, 44, 48 and 66. 12. 30, 27, 24, 21/18 and 9. ¥ 
(b) Find the least number that is exactly divisible by the first 
seven numbers. 


(c) Find the /east number that is exactly divisible (i) by the 
first five even numbers, (b) by the first ive odd numbers. 


228. L.C.M. of  Componitd Quantities. 
Heample.—Find the L,.0.M. of Re. L 2-land Re, o 15-0, 
Solution, as 


Re. 1-2-1 = 217 pies; Re. 1-15-0 = 372 Pies, 


T he GCM’ or 27 pies and 372 pies will be ound to be 
31 pies. 


7 
Hence their L.C.M, = EXEE ———_ pies . ivr 
= 7 37 2, pies = 2604 pies = Rs. 13. 9. 0. Ans. 
Verification, a 
Re. 1-2-1 HiT pies: > Sd RS} 1-15:0 372 pies 
And 12 and 7 are rime to each other. 
Sxerciso BEL. + 


Find the L.C.M. of the compound q uantities given in Exercise 
201 and verify a few of your answers. 


\ 
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229. Problems on L. C. M. 


Model 1—Find the least number which, when divided 
separately by 4,5, 6 and 11, leaves in each case a remainder 3. 
W hat is the next such higher number P 


Solution. 


Now the least number that is exactly divisible by 4, 5, 6, and 
11 is their L.C. M., which is 660. 


the required number is 660 + 3 or 663. Ans. 
Thenext higher number required = 660 X2 + 3 = 1323. Ans. 


Model 2.—What is the smallest sum of money for which 
I can buy an exact number of sheep at Rs. 48-0, Rs. 6, or 
Rs. 7-80? And how many sierp of each kind can be bought 
for each such sum P 

Solution. 


Here we are required to find tie least sum of money which is 
exactly divisible by Rs. 4-8-0, Rs. 6, or Rs. 7-8-0. 

Hence the required sum of money is the L.C. M. of Rs. 4-8-0, 
Rs. 6, and Rs. 7-8-0, which is Rs. 90.* Ans. 

Again, the number of sheep of each kind required is 20, 15 and 
12 respectively. Ans. 

BExerGiss 212. 

1. Find four common multiples of 4, 6, 9, and 21. 

2. Find the least number of fruits that can be equally divided 
among 4, 5, 6, or 7 boys. 
_ 3. Find the least number, which, ssilee divided separately 

by 3, 4, 5 and 6, leaves in each case a remainder 2 


4. Find three numbers which, when divided separately by 3, 
4, 5 and 6, will leave a remainder 2 in each case. Whatis the 
next higher number of the same kind ? 


5. What is the smallest sum of money for which I can buy an 
exact number of books at Rs. 2, Rs. 5, or Rs. 6 each ? 


6. What is the smallest sum of money for which I can buy an 
exact number of pencils at 1 a. 3 p., | a., or 10 p. each ? 


7. What must be the shortest length of a rope, so that I may 
cut it exactly into pieces either 5 ft. 3 in.. 4 ft. 1 in., or 6 ft. long? 





* To the Teacher.—The student must be made to verify the 
answer to each of the above and similar examples, since by doing 
_so he will get aclearand intelligent grasp of the principles under- 
lying the questions. 
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8. Find the Jeast number which when divided separately by 
each of the numbers 3,4, 5,6 and7, leaves in each case a 
remainder 2. Also find the next two higher numbers of the 
same kind. 


9% Find two numbers lying between 600 and 900 which, when 
» divided separately by each of the numbers 8, 12 and 15, will 
a each case a remainder 6. 


10. What is the smallest number of 4 digits which is exactly 
divisible by 5, 16 and 24 ? And what is the Jargest such number? 


y ll. Find the sszalicst number which when increased by 15 
will be a common multiple of 18, 30 and 45. 


12. Given that an acre = 4840 square yards, and a cawni = 
6400 square yards, find the Jeast number of square yards that can 
be divided into an exact number of acres or of cawnis. 


13. The fore-wheel and hind-wheel of a carriage are respec- 
tively 10 feet and 13 feet 4 inches round. In what distance will 
they have made acomplete number of revolutions for the first 
time ? And how many revolutions will each have made in this 
distance ? 

14. Three men A, B and C start together from the same place 
and run round a circular race-course in the same direction. If A 
can run the course in 10 minutes, B in 15 minutes, and C in 
‘20 minutes, in how many hours after starting will they be 
together again at the starting place ? And how many times will 
each have gone round the course ? 


15. Show.that the least ‘number of 3 digits that is exactly 
divisible by 3, 4.and'5 is 120. 


CHAPTER XLV. 


Solids: Surfaces: Lines: Points. 


230. The student muss revise Arts. 125 and 126, and 
Exercise 99, before going throngh the following Hxercise :— 


Exercise 213—(Practical.) 

(A) 1. Write in a tabular form the number of (1) plane 
surfaces, (2) curved surjaces, (3) straight edges, (4) curved 
edges, (5) plane angles, and (6) solid angées (or corners) in 
each of the following solids :— 

(z) A cube, (b) acuboid, (c) acylinder, (d) a cone. (ec) a 
sphere, and ( f) a hemi-sphere. | 
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2. Draw rough free-hand sketches of a cube and a cuboid 
similar to those given at page 86, and of a cylinder and a cone 
similar to those given below. 


Cylinder. Cone. 





Fig. 39. Fig. 40. 


3 (a). Test of a plane surface.—To test whether a surface is 
plane, apply a straight edge to it. If it fits the surface in every 
direction, then the surface is plane. 


3 (b). Test of a curved surface—Test in the same way the 
curved surface of a cylinder andacone. You will find that the 
straight edge fits only in some positions but not in all. 


In the case of the surface of a sphere, the straight edge does 
not fit in any position. 


4. Note that— 


(i) A solid has three dimensions, namely, length, breadth and. 
thickness or height, (ii) a surface has two dimensions, 
namely, length and breadth, (iii) a line has only one dimension, 
namely, length, and (iv) a point has no dimensions at all, (7.¢.. 
has neither length, breadth, nor thickness) but merely denotes 
position. 


5. Note that— 
(az) Two flame surfaces meet in a straight line. 


(b) Two surfaces, one of which is curved and the other plane 
meet in a curved line. 


6. Note that— 


(z) A line is traced bya moving point, a straight line be'ng 
formed if the point moves in one and the same direction through- 
out anda curved line being formed if the point continually 
changes its direction. 


(b) A surface is formed by the motion of a line as in Fig. 41 
below. 
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(c) A solid is formed by the motion of a surface as in Fig, 42 \ 
below. 


aN 


adth GO 


Sao 
Bre 





7. Note also that— 


(az) A cylinder is generated by the revolution of a rectangle 
round one of its edges, (0) aconé is generated by the revolution 
of a right-angled triangle* round one of the two sides containing 
the right angle, (c) a sphere is generated by the revolution of a 
semi-circle round its diameter. [See Figs. 43, 44, and 45 
below. | 


Cylinder. Cone: Sphere. * 
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Fig. 45. 


(B) 1. Make clay models of different sizes of (i) cubes, (ti) 
cuboids, (iii) cylinders, and (iv) spheres. 


Oe re | ee ee 
* A yvight-angiecd triangle isa figure of 3 sides, two of which 
contain a right angle. 
+ The generation of a sphere can be well explained by means 
of a peeled orange. 
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2: Take 4 lumps of wet clay of the same weight and form 
them into a cube,a cuboid, a cylinder anda sphere respectively. * 
ve that these four solids are of the sanic size but of different 
shapes. 


3. Take two or more lumps of wet clay of different weights, 
form them all into spheres (or all into cubes) and note that these 
solids are of the same shape but of different sizes 


4. Examine models of a Cuboid and a cube, and note as you 
have done already [See Art. 126] (i) that both have 6 faces, 
(ii) that the opposite faces of a cuboid are equal to each other, 
and (iii) that all the 6 faces of a cube are equal squares. 


>: Make a clay model of a cone, and point out its height 
(vertical height, 7.c., distance from the top or afex to the centre 
of the base) and its slant height (distance from the apex to the 
circumference of the base as measured by a straight edge applied 
to the curved surface). 

6. Take a model of a cylinder of wetclay. Cut it into 3 equal 
parts. Then each of these 3 parts can be formed into a cone with 
‘the same base and height as the cylinder. Hence learn that the 

volume of a cone is one-third of the volume of a cylinder of the 
‘same base and height. 


Erercise 214.—(Practical) 


(A) 1. Suppose you take a large number of rectangular 
sheets of paper all of the same size and pile them one above 
another so that their sides may all coincide. What kind of solid 
will be formed thereby ? 


2. If you pile one above another a number of filter papers of 
the same size, so that their circumferences may coincide with one 
another, what kind of solid will be formed ? 


(B) 1. If you place 20 quires of paper over one another so that 
the edges may all coincide, what will be the thickness-of the 
cuboid so formed, given that the thickness of a quire is 3 inch ? 


2. A book consists of 600 pages (300 sheets) of paper and two 
covers. Supposing the thickness of each sheet is ‘001 inch and 
of each cover ‘05 inch, what is the thickness of the book ? 


3. Bricks are made in the shape of a quadrant of a circle, and 
arranged in the form of acylindrical pillar. How many bricks 
will be required for a pillar 8 feet high, if each brick is 1 inch 
thick ? And what will be the height of a pillar consisting of 480 
such bricks ? ee 


eet — ——~ A 


4 Or a single lump of clay may be taken and formed first into a 
cube, then into a cuboid, then into a cylinder, and lastly into a 
sphere. 
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CHAPTER XLVI. 


Vulgar Fractions. 


1. Introductory. 


231, Vulgar Fractions—We have already seen that 
numbers like 3, 7%, ‘4, ‘63 are called fractions, and that 
fractions like ¢ and >, which are expressed by two numbers. 
written one above we other are called Vulgar Fractions 
[vulgar = common, | 


232. Numerator and Denominator.—In a vulgar fraction 2, 
the lower number #4 which denotes the number of equal 
paris into which the unit is divided is called the Denominator, 
and the upper number 8 which denotes the sumber of such 
equal paris taken is called the Numerator, 

Note 1.—A vulgar fraction like 2 is sometimes written 3/4, as 
the student knows already, 

Note 2.—A vulgar fraction is often called a fraction, just as: 
a decimal fraction is called a decimal. 


233. Proper and Improper Fractions.— 

If we divide the unit imto four equal parts and take one, two or 
three of these parts, we get the fractions +, 2 and 4, each of 
which is Jess than unity; but if we take all the four parts, we get 
the fraction +, which is equal to unity. Again if to these fon; 
parts, we add one, two or three parts of another unit (of the 
same kind as the first) which is also divided into /our equal} 
parts, we get the fractions 4, $, 4 each of which is greater than 
unity. 

{A fraction, whose numerator is less than its denominator, 
is called a proper fraction) fraction, whose numeraior ig 
greater than its denominator Gr equal to its denominator, is 
called an improper fraction.) Thus 2 and‘3 are proper 
fractions ; 4, $ are improper fractions, 

234. Mixed number.—A number consisting of the sum 
of an integer and a fraction is called, as the student already 
knows, a mined number. ‘Thus5 + }isa mised number and 
is generally written 53, and read ‘ five and one seventh,’ 

Exercise 215, 
(A) Express the following fractions in igures.— 


l. Three-eighths.* 2. Six twenty-firsts. 
3. One-hundredth. 4. Thirty-one twentieths. 
5. Nine-twelfths.* 6. Two anda half. 





ec ee a ee | 
*To the Teacher, —The pupil should be warned against saying: 


three-fourth instead of three-fourths, two-third instead of. 
two-thirds, and so on. oe herein ane 
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(B) Express the following fractions in words :— 
I e # 2. +r: Be is : 4 toy 5 i 73 = 


235. To prove that? = 3 + 12. 


If you divide one rupee into 4 equal parts and take 3 of 
their parts, you get 2 of arupee. Or, if you divide 3 rupees 
into4equal parts, you get for the quotient ~ rupee. Hence we 
see tha: $=3 + 4. The same can be shown graphically thus : 

Draw on squared papera length AB of 4 small divisions and 
take in it a length AC of 3 divisions. Then AC will denote 3/4 
of a unit, AB being taken as the unit. 

Now produce AB to D, so that AD may be 3 times AB or equal 
to 3.units Then, by stepping along AB lengths equal to AC, it 
will be easily seen that AC is contained 4 times in AB, 

Hence we see that 3/4 has the same meaning as 3 ~ 4, that 1s, 
chat a fraction represents the guoticnt of the numerator divided 
by the denominator. 

Heuce ouy fracston 7% is alyo read ‘5 by 12° 


Exercise. Prove graphically that (1) 2 = 345, (2) =5+48. 


2. Transformation of Vulgar Fractions. 

235. Suppose we divide an orange into 4 equal parts, and 
take 3 of these parts; this is the same thing us dividing the 
orange inio 3 equal parts and taking 6 of these parts, Hence 
we vee that the fractions 2 and < are eqaal to each other. 


237. To show graphically that 4 = 2 = }3.* 
Draw on squared paper a line AB containing 24 small divisions. 


cttristiretitiiitiiey 


Fig. 46, 


Let this line represent a unit. Divide it into 2 equal parts at C, 
Then AC = 3a unt. 

Again divide each of these two equal parts into 3 parts. The 
whole line AB is then divided into 6 equal parts. and AC = $ of 
the unit. 

Next divide each of these 6 parts into 4 equal parts. Then AC 
will be found to be equal to 3? of the unit. 


3 a= 


Hence we see that 4 = & = 34. 


(TS i ait ohare FR Oe eee 
* To the Teacher.—The student may be made to prove this by 
paper-folding and by rectangles divided into a suitable number 


of equal parts. 
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Exercise 216—(Graphical). 
Prove graphically that— 


Scie mentee 
(a) $= ¢= 4. (6) 3 =% 4s 
mete NS 
(c) $= = 4b. (Qt) $= 37 = se 








SE Be 
i ox: 3 
Be eee 5d tee 
therefore $ ax 8 
Again 3 =2; but} = se. ; therefore 2 = 8 oe 


Hence it follows that the value of a fraction is nvt altered if 
the numerator and denominator are both multiplied or both 
divided by the same number. 

Leample eae 8 8 to a fraction with denominator 0. 

mre ict BK aie 3 4) 
= : ixs 5" nS. 
Eaample 2. ee to a fraction with denominator 24. 
424 °° 3 _ 3X 6 oe ae 
6 5 wae 4X6 94° Ans. 
Heample 3. agua 3 to a fraction with numerator 24, 
ee. ORO, ee 
8 or ioe “ 4X8 39° Ans. 
Be ia 8 
ee es: ha 
Heample 4.—Show tha mrt e 
4298 2 3 
40 use xX *S i 
Exercise 217. 


(z) Reduce the following to equivalent fractions with denomi-. 
“nator 24 :— 


I ae ae pik cg a es 


3e 


Ans. 


& 
7° 


(0), Reduce the following to equivalent fractions with numer- 
ator eo 


Tie. es ee 3 25 athe ove 5. 4% 6. 8. 
{c) Show that :— . 
1 BO yD 9 face 16, gc 4 


LG eat 00 ua Po ie es 
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(qd) Name the missing numbers in the following :— 


4 Be 81 27 ee 

Lg as, 
Lite, 30 16 256_ 

4 5 Fen a ee 


{e) Express 15in sevenths and 23 in ninths. 
(Jj) How many elevenths are there in 14? 


239. Fractions in their lowest terms —A fraction whose 
numerator and denominator are prime io each other, t.e., bave 
po common factors but], is said to bein its lowest terms,. 
‘Tbus the fractions ¢ 7s are in their lowest terms; but § is not 
in iis lowes terms, tur 6 and 8 have a common factor 2. 

240. Reduction of fractions to their lowest terms.—T[t 
follows from Art, 236 that a traction may be reduced to its. 
lowest terms by dividing its numerator and denominator by 
all their common factors In succession, or by their G.C.M, 
ni once, This process is called cancelling common jaciors.. 

Agample 1.—Reduce $22 to lowest terms. 

Dividing numerator and denominator in succession by 10;.5; 3,. 
we have $38 = $2 = 43 = 4. Ans. 

Huample 2.—Reduce $26 to ite simplest form, 
The G.C,M. of 506 and 690 is 46. 


Henee, dividing the numerator and denominator by 46, we have 


5G = wi 
(=e PE Ans. 


Exercise 218.—(Oral). 


Reduce the following fractions to their lowest terms :— 


ay a 3 4 6 12 
i, 6 2. 9° 3. 10° 4, 9° 5. 1s 

18 § 10 9 14 
6, 12° 73 90° 8. 12° 9 15° 10. a6: 
| 9 45 4 18 20 
yee IE aes i Welle ora 
11. 51° 12, 36 13 i6 4 5d 15 30° 


Mxereise 219. 


Reduce the following fractions to their Jowest terms by caricel- 
ling their common factors in succession :— 


105 dui? P18 120 2519 
Ts * Seo 2s en tee 
nop 959 259 595... 4331 
20 252 4 225} 40, (4234. 
6. os5 7: gag 8 gogo: 9 eso 1°: T4502 


i 


i 


| 
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(b) Reduce the following fractions to their Jowest terms by 


dividing numerator and denominator by their G.C.M. :-— 
1 840 9 450 3 756 4 (156 
~ 2856, hr ~ $426, * 1014 ° 
ey eco h UL te ge 
* 182007  AZEG: gona " 5763’ 
954 2144 4070 767 
9. 1166; 10. 1659" VF aaa 12. F080" 
241 To reduce a mised number 52 to an improper fraction. 
7 ey ca eee 
Since 5 = i 1x4 qo 20 fourths 
and = = 3 fourths ; 
5 = 23 fourths or 23, Ans. 


4 
Hence, to reduce a mixed number to an improper fraction, 
we have the following rule :— 


Multiply the integral part of the number by the denominator 
of the fractional part, add the numerator to the product, and 
place the denominator under the sum, 


Reample.—-Reduce 12342 to an improper fraction. 
"12 & 144 = 1728; 1728 + 113 = 1841. 
12138 = fit. Ans. 
VERIFICATION.—To test the correctness of the result, we must 
see if 12 X 144 -+ 113 = 1841; and this can be done by casting 
outthe nines. Thus:3 X9+5;0+5;5. 9; 4:5. 


Exercise 220 (1—8 Oral). 


Reduce each of the following mixed numbers to improper 
fractions and verify your answers :— 


i 4 

5 10°. 

9 204.5. 
13. ee 
17 665. 


2, 35. 

6. 167. 
10. ie 
14, 707. 
18, 4D 


3. 58. 
7. 3. 
ie ee 
15. 10555. 
19, 20077. 


4. 


8. 


2 
br, 
7 
io ° 
141 


100 00 


2 
162. 

3 

104 
3 505° 


8 
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242. To reduce an improper fraction 85 to a mined number. 


£5. means 85 eighths. 
But 80 eighths = 80/8 = 10. 
And 5 eighths = (e, 
by addition, 85 eighths or 85/8 = 108. Aus. 

Hence we have the following rule for reducing ano impro- 
per fraction to a mixed number :— 

Divide the numerator by the denominator; the quotient 
will be the integral part of the mixed number required, and 
the remainder will be the numerator of the fractional part, 
its denominator being the original denominator. 


Heample.—Reduce 1728" to a mixed number. 


lf we divide 17289 by 144, the quotient is 120 and the remain- 
der is 9. 
17289 _ 9 
Siig ia ae 


VERIFIOATION,—The answers can be verified by examining if 


120 X 144+ 9 = 17289. 


Notw.—If in dividing the numerator by the denominator we 
get no remainder, the improper fraction is equal to an integer. 


Ans. 


For example, the improper fraction a = 12, since 144 divides 


1728 exactly 12 times. 


Thus, an improper fraction is equal to either a whole number 
or a whole number and a proper fraction. 


Exercise 221—(1—8 Oral). 


Reduce each of the following mixed numbers to improper 
fractions and verify your answers :— 


i. 2 BD + a a 4. = 
= ee 6. oa 7. 8. 
9. ea 10. A i: rd Ae ee 
13. ae 14, — 15. = 16. au 
i 1 19 eee a. aae 
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Exercise 222 (1—4 Oral). 


_ Reduce each of the following fractions to mixed numbers, the 
fractional parts of which shall be in their lowest terms :— 





fa tale, $y 4. bs 

St a eee VT, eee 8, 
9, BA 10. ie Gos x Sear 
a3. se as 4. oe. 5. = ere. ee 


243. To reduce two or more fractions to equivaloat 
ones with a common denominator. 


Fractions with different denominators can be expressed as 
£ractions with a common denominator, by applying Art, 258, 


Hoample 1.—Express ¢, ax, 74, with denominator 360. 








’ ’ eee 3x 90 _ 270 

‘36 +4= 90; May ie eee eee 

ae) 4X90 360 the equivalent 
: 4 _ 7X 30 _ 210 | fractions required 
Tea SOL. oat yl ARI ee SEY quired are 

Boni te #250. 3a0' | 270 Alo pb 

eas i 1120. 220. | 360’. 360° .960°.45 °° 
—|]8— : i es eet Oe 

360 ® 18=> 20 > 2 @ 18 18x 0 360 


Bwample 2.—Reduce 3, Zz, tg to equivalent ones with the 
least common denominator. 


The L.C.M. of 8, 12 and 18 being 72, 


sees eae, ee 2 eves, 
fe ad ; 8: 5G 72 Hence the equivalent 
92-1936: 7. = TH O28? . | fractions are 
126,72 27. 42 44 
11X4_ 44. 79° 73° 79° AM: 


72 =~ 18=4: -. = Ss: 
7 18x4 72 
Nora 1—The common denominator may be any common 
multiple of the original denominator ; but we generally take their 
‘L.C.M. in order to avoid large numbers. 


Note 2.—If the given fractions be not in their lowest terms, we 
should first bring them to their lowest terms and then reduce 
them to equivalent ones with the least common denominator, as 
in the following example. 
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Leample —Reduce 15, i%, rox to equivalent fractions with 
the lowest common denominator. 


The given fractions in their lowest terms are 55, 3, 2. 
Now the L.C.M. of 12, 3, 8 is 24. 
Hence the equivalent fractions are 34, 4%, gy. Avs. 
Exercise 223. 
(a) Find fractions equal to 3, 34, +4 whose denominator shall 


be 960 


(b) Reduce 3, 34, $$ to equivalent fractions whose numerator 


shall be 120. 
7 5 


(c) Express 3, 4, = as fractions with denominator 108. 


(7) Reduce the fractions in each of the following sets to equi- 
valent ones having the /east common denominator :— 


je eee 07 ce rest BR Ts Seba eee 
eS TON ee ee oe eS ee? 
po vabeyhi aajon = pupio-gohy hmets AF) enemy 
~~ Ta" 207% 20 a oe ee ‘eS anSce eae 
5) Ba one Siegen Seen 24 a ae 

a6 32: 35° OO") Ba, “90, 43°. 180 
Gr eee ike ape eg © 00 ae 


Seto mOsii2 972 16°! s9. Sale 12° 1375’ 1008" 


244. Two fractions may be compared by multiplying the 
numerator of each by the denominator of the other and 
comparing the products, because these products are the 
numerators of fractions baving a common denominator and 
equivalent to the given fractions, 

Example.— (1) Compare #and 7. (2} $ and <. 

(1) 4x 9 = 36; OX 7 = 42; .. tis the greater. | 

(2) 8X 7 =,56.; 12.%.5 = 605 & $is the greater. 

Hxercise 224—(Orai). 


Find the greater in each of the following pairs of fractions :— 


1. a3 2 oe She 4. $s x5- 
Tes: % 1.6 2 
O. Ra 6. rp Se 7. 8? 12° 8, 3) i: 


3. Comparison of Vulgar Fractions. 


245. Of two fractions having » common denominator the 
greater is that which has the greater numerator. 
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Hence we can easily find which is the larger and which 
the smaller of two fractions, when the denominators of the 
‘fractions are the same, ‘Tus, £is clearly greater than #. 


Where the denominators are not the same, as for example, 
in comparing § and #, We have first to express the fractions 
as fractions with the samé number, perferably their L.C.M. 
for their denominators, and then compare them, Thus, the 
L.C.M. of 7’aad 5 being 35, we have 

ie Ro A ey Gem yh 2 
Tek tee. Bae Be Om f i 

And as = is greater than nA so : is eam than 2 

Similarly we can compare three or more quantities as in 
the following 


Heample.—Arrange the fractions ?, 4, 7 in descending 
order of magnitude, 


The L.C.M. of 4, 6, 3 being 12, 


+4 = 3: ie oS te. Hence the descending 
ran ip 4X3 12° | order of magnitude is 
4 3 5x2 10 10 Fees 
~6=2; c=... = gee ae S 
aie 6 6x2 i2 1’ 19’ 12 
: ere, 2x4 8 : ot ee 
Fe = 4: => = ———_ oF ——-; Be os) py ees 
hoe Sy mae hae leo eas Baal 


Note 1.—The comparison of fractions may be_ graphically 
shown by means of diagrams like that under Art. 236 where, for 
example, it is clear that # is less than §, 3 is greater than }, &c. 


Nott 2.—Fractions to be compared may, for the sake of 
convenience, be brought to their lowest terms before being 
reduced to a common denommnator as in the following 


ELeample.—Compare the values of ,%, 8, 4%. 


lm co] 


The fractions in their lowest terms are %, &, ‘5. 


Now the L.C.M. of 5,9, 10 is 90. 





2 = 3X 18 om 54. , 80 8 . 
; z 5318 7 3°! er 9 is the greatest. 
5 me 8 X It 10 ww 50. 63 9". 
5 9x10 °°? 90 °F 79 38 the next, and 
RAP ees 54 





a. , 
7_ se =e : aS Tama 
16 0 x9 8 50 or is is the least. 
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Exercise 225. 


Find the greatest and the least in each of the following sets of 
fractions ;— 


a eee 4) jae atoup | Bi aided 

eS hs aS) 8. 10.15... 00 Ta (ap 116. 
Towks Boek de 2) 923: 1 Bivag ld We Beep 
2A 4 4980, Je) 44), 18D wo? old oF ae: 


Arrange each the following sets of fractions (az) in descending 
order of magnitude, (b) in ascending order of magnitude :— 


7, oly LMS G22 My gg bo tae 
oe 12, 18" 36 «622 To ee ae 

10. f 21 Yi 1 2 2 il J19 gO. 2" % Te 
fo.3. 6 Vos Bie to 303 13° ie 


Compare the fractions in each of the following sets :— 


eS | 2 6 10 16g 

Fh Be nee g Bogen ot pe fe 56 
i 7 ee 7 

Oe. 1 oe eee ae eat Aes 


4. Addition of Vulgar Fractions. 
246 (a). The sum of fractions having a common denomina- 


tor is a fractionof which the numerator is the sum of their 
numerators, and the denominator the common denominator. 


Eeample —Add together 5 and 7 


5 sevenths. Fe = (5+ 3 sevenths 
and # = 3 sevenths. = 8 sevenths = }. Ans. 
Thus it is clear that fractions having the same PER REG can 

easily be added. __ 

(¢} When the denominators of the fractions to be added are 
different, the addition cannot be effected directly,* since there 
will be little or no mesning in adding unhke things—frac- 
tions not expressed in terms of the same denomination. In 
such s case, the method to be followed is to make the fractions 
like by expressing them as fractions with a eommon deno- 
minator, and then add them asin the Example above. 





* To the Teacher.—This might be illustrated as follows :—lf 
we cut one orange into 4 equal parts and another into 5 equal 
parts, and are required to find the sum of 3 parts of the former 
and 4 of the latter, we can only say that there are 7 pieces 
altogether and cannot specify what portion of one orange the 

total is. 
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Hxzample 1.—Add 2 and 2. | 


Since the L.C,M. of 7 and 5 is 35, 
3 3% 3 eh5 2 De 14 
ok = . 


2. F43=154+34=32. Ans. 
Heample 2,—Add together ? + 3+ 4, 
Since the L.C.M. of 3, 4, 5 is 60, 


OES alae i 
4 oe G0 | 8 a os 
3 3X15 _ 45. | _ 404 454-48 
4 4x15 60 ” 60 
BY A190 Ug 2 Bata ig 
eo Kee). bo Deo A 


Nore.—The addition of 3+ 2% may be shown graphically 
thus:—Take two contiguous rectangles containing 35 squares 
each to represent ¢wo units as in Fig. 47 and let the shaded 





portion of one of them (consisting of 3 columns of squares out of 

7) denote 7 of a unit, and the shaded portion of the other (con. 

sisting of 2 rows of squares out of 5) denote 2 of a unit. It is 

clear that the two portions together contain 15+ 14 squares or 

29 squares out of the 35 squares in the unit. Hence it follows 

that | + 3 = 3. | 
EixXerCise 226. 


Find the sum of each of the following groups of fractions and 
prove your result graphically :— 


2 i 3 
¥; 5 and Fe Zz. 8 and Ce 3: #; and so. 4, 2 and z. 
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Exercises 227. 


Perform the following additions :— 


3,1, 2a L_*'9 Pt 

lL Ztig. Ro yrcge. Te eee | Sees 
a8 3 Fe eo 

795 eee so is fy ogthie eh Se 
Ree 3) 7 epee 34,5 

“area \ie ee ae re ode ae 
Se Ae es 4 8 

leg Va tg 17pm emg ote eee a 

£xercise 228—(Ora!). 
Ll See 8 Ot re eas, CaaS 
B Ae é Baan 1 ne ae eile OE 


247. (a) The sum of mixed numbers may be obtained by 
finding (1) the sum of the integers and (2) the sum of the 
proper fractions in the mixed numbers, and adding the two 
sums together, 


Heample.—Find the value of 22 + 83 + 15. 
25+ 33 +19 =24+3 +1 +3+3+ 3 
= 6 + a 6 6+15- 7%. Arts. 
(6) Improper fractions may be reduced to mixed numbers, 
and proper fractions to their lowest terms. 
Ewample.—Simplify 3% + 42, 
ey Cae eer + |i 
=!}+1+8 +ee1414+0T° 
=2 +18 =23+1,5, =34, Ans. 
Exercise 229, 
(a) Find the value of — 


inl 3 me) ak oe 

ee ree Sa, 2 

Le Bage ts ta. 2. gh Qe +7. 
23 l 1 4 
3. 35 3 5 +8+),. 4. 7 + 6 + re 
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5. tat 3 + 3: gah 124 + 25 
a + a+ 8. 1 + 35 + Se 
9, a + 4° + 55 10. 1 + 3d Pe: ay 
x i. 1s os 535 + 665 + 4g vi2. ; at Sint 35+ 4 
is, 6 +58 +3 +45. Aas) 4 623 +30 +55. 


6 5 
I 4 
(b) 1. What number eUPerS B35 by 734 , 
9 Find the sum of the greatest and least of the fractions yz» 


sp and 37. 

3 The difference between two numbers is 109 ‘%;. If the 
amaller number is 30}, what is the larger number 

(c) 1. If x=10)5, y= loin, 2 = 307, find the value of (i) x+y. 
(ii) y + 2, (ili) 2 + %, (iv) * + yr % 

9. Find the value of x when x — 103% = 774. 

(d) 1. Ahas 4 of an estate, B has } of it, and C #; what part 
_of the estate have A, B and C together ? 


2. A owns} ofa garden, B owns 74 more than A, and C 
has as much as A and B together. How much of the estate have 


_all the three together ? 


—— mre 


5. Subtraction of Vulgar Fractions. 
248. The subtraction of vulgar tractions is performed by 
the same method as the addition of vulgar fractions. 


(a) The difference of fractions having & common denomi- 
naior is a fracvion of which the numerator is the diffsarence 
of their numerators, and the denominator the common 


denominator, 
Beample.—Subtract # from 7 


§ = 5 sevenths ; o. 4 — 4 = (5—3) sevenths 
and # = 3 sevenths. -" 2 sevenths = 3. Ans. 


(b) To find the difference of Fractions whose denomina- 
tors are not the same, we have first to express the given 
fractions as fractions with a common denominitor, and then 
proceed with the subtraction as in the example given above. 
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Egample 1.—Subtract ¢ from 2, 
Since the L.C.M. of 6 and 4 is 12, 


7 8K 2. 14 eee 
6 6X9. 19° th e- e- oe 
Aes. 8. 5 
Ae se = Ta 


The subtraction of 2 from 2 can be graphically shown shus : 
In the following figure let the rectangle ABCD containing 


# 2s © 6 rows of two squares each de- 
Wed Lc emeee note the unit or 8. Then AFED 
3 HF will denote { of the unit, and the 

ZA shaded squares 9 innumber will 
denote ~; or % of the unit. 
Hence the remaining 5 squares 
denote the difference obtained 
by subtracting = from 3. And 
as it denotes §; of the unit, it 


Fig. 48. follows that 7 — $ = ¥5. 
* Euample 2. Find the value of 1 — 
Be) Tet ST NG tote, tiie eee ee 
5° 





ee — — 
| = 


8 PucOe Bets 8 


Waxerciss 230, 


Find the value of each of the following expressions and prove a 
jew of your answers graphically :— 3 


1 fom 2 tk 8 Fore 4 EA 8 
ey 4 — 3, 6. 2 ae 3, Pe 4 aaaae 2, 8. 15 —— + 
9, 3 — 4, 10. 3 4, ee 1 = 13 Pek 2 ss li. 


Bxercise 231—(Graphicat). 
1. Look at figure 49 below and find the value of $— 4, 
+3, 4+ + ® | 


A > 


2. Taking suitable 
diagrams, find the 


1 
value of § + 1,3 —4, 


= + @, ete. Fig. 49. 


———— 





LL 
2 
2 
3 


exercises like the following :— 1—3, 1—?;, 1—25; 1—;, 1—s&, 


1 — 5; 2— 75.3 —4S,. Dia: 4— 21,8 — 32: and so on. 


, VULGAR FRACTIONS, 208 


Heample 3,—To find the value of 44—2;. 


ai ae 9} Otherwise thus ;— 
2 6 | ' 
the Saphire, $9 ole: 
2 6 
ox ea 
=4 24+ 5—- yao 
ae 
[8 NS Beale 
Sah org 
| 
= 2+ om 25. Ans. , 38 23 nS 
Eaample 4.—To find the value of— 
(a) S/-+ 3 —7- a aonaa + 38, 
Weed ow 
ig Ges a het 
3+4+1-—4 
aT eae = 64 — Bt 15 
siOeiny 19-45 9— 13% 
Pi RON al ing Tee a 
Noty.—Cipher divi-| 3 4 pel? 


ded by any number is 
cipher. (See note under 


Art 87.) ee 


: Exercise eg 
(a) Simplify the following expressions :-— 


i 


eee =o. Ans. 


1, 33—2%. a ie ae pil et ee 
4g 174-—-123. 5, 21—I%, . 6 84-18. 
fib ests 8) B+ a's BD Re me Ge 
10. aoe - é—l. n Hi ‘, cae 
12. «25-7 + ase eid.) 2+ j$—31, 
Land + 3-42 + BB. 15. 3 4 + 135 + 1739. 
Y V6. 132—-22—13. ppt. 25 1095 + By. 
1/8. 3-23 ee, eto. 3 aig EE 
20 dot Jett 
* We cannot subtract 13 from 9; and so we take | {rom 4 and 
9 — 13 16 + 9— 13 as 








add it to 16 getting arte 
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(6) 1. Take away the sum of 74, 81, and 63 from 100, 

2. From the sum of 33, 24, and 52, take away the difference 
of 175 and 204. 

3. By bow much does the sum of 3 and 22 exceed their 
difference P 
_ 4, Find the fraction which, when added to the sum of 
s+ 3, and % will produce 4, 


5. The sum of two fractions is 30 and their difference is 
C4 
Be 


2i%. Find the two fractions, 


(c) 1. A has $ of anestate, B has 3, of it, and C has the 
-remainder. What fraction of the estate has C ? 


2. John has Rs. 48 and Samuel has Rs. 34. If John gives to 
Samuel Rs. 14 and Samuel gives to John Rs. 1,45, how much has 
each of them now ? 


3. A man’s age is 354; his wife is 72 years younger ; and his 
son is 103 years younger than his wife. What is the son's age ? 
And what is the sum of the ages of the three ? 


4. 3 of a garden belongs to A, 2toB, and the remainder 
-to C. How much of the garden has C more than A ? 


(dq) 1, Ife = 1305, y = 7623, % = 49,7, find the value of 
Ci) — y, (ii) y— 2, (li)a + y— as. 
\ 2. Find the value of when # + 177, = 343. 





249. To find mentally the sum or difference of two 
fractions having small numerators and denominators, multi- 
ply the numerator of each by the denominator of the other. 
The sum or difference of these products will be the numera- 
tor of the required fraction, and the product of the original 
‘denominators will be its denominator. 


Ewample.—To find the sum and the difference of— * 











(a) and x5. (5) 48 and 7. 
60 + 56 _ 15 + 56 
(@)3 +> rp | (b) 3 +i Sx 5 
= 718 = $2 oon Is Ans Sas Ser Sr OG oe 56 
A (BG ne 
Again, §— 71 = -, = Again, °° — §>By5 
=j=,, Ans = 43. Ans. 
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Exercise 233—(Oral). 





b&w 2982 FESR 44bR BERL 
S.A. eee) BSE KR. OMe & 2, 10. 2&5. 
11. 2&22. 12 3&2. 13.5443. 14.3 & 3. lo. $,&i5 
250. Simplify (¢) 25 —(G— 4) +4; 
(b) 2 a at a) 
1 Sie al 1 Beet adic De ft 
(a) 25—(4—-3) F 6 | (2) 5 —(g—3 +6) 
1 9— 4 1 _ of .9—4+2 
a he ee ro eka ee 
oc eee See 
oor 6 7912 
me 6—5+2 be hy Scene geek ated 
to ie ee: 
3 1 ae 1i8—7 _ ,ll ey 
= 255 ee 24 Ans. = Lo. ona 2s \y9° Ans. 
Exercise 234. 
Simply the following expressions.— j 
h — (ee +B), 2. Ye — (ts — 2. 
3. 124 — (83 — ry): 4. 100 — (2533 + 5,75), 
a ee geet 4), 6, Enlai tout + 2), 
7 (4+3¢+2) — re 8 oe et 2-1), 
ies aren Meili, Wa Bhar (8 +4 + 2 
Lb tae ea ey ett 12 a a TBD i. 


7. Multiplication of Vulgar Fractions by Integers. 


251. (1) To multiply a lad ied fraction 2 by a whole 
number E is to findthe sum of 2 repeated 3 times, Thus— 


=3 2 8 ax 3 5 
Hence, to apier a proper fraction by a whole number, 
we multiply the numerator by the whole number and retain 
the denominator unchanged, 


(2) Similarly, to multiply an improper fraction by a whole 
number, we wultiply the numerator by that number and let 
the denominator remain unchanged, 


> 


206 ARITHMETIC, 


Asample.—To multiply = by 6. 


25 ge joaeh  paeee NS 





Be gr OP ee ra = 
85 XS" wey e8 
ae 187- Ans. 


252. ‘T'o multiply a mixed number by a whole number, we 
‘may reduce the mixed uumber to an improper fraction and 
multiply, or we may multiply the integral and fractional parts 
of the mixed number separately and add the two products. 


EHeample.—To multiply 44 by 8. 


| Or thus :— 
4.x 8 = 9X8 | 4x8 = 32: 
eae £ eK LOO ee Wl Oe as teenie 
a 4. ors 7S, | eee $= 13; 
= Se |. 4b 8 =32-+ 19 = 334, Ans 


Exercise 235. 

(A) Maultiply— 

1. 4 separately by (a) 6, (5) 4, (c) 8, (ad) 9, (e) 12. 

2. 4's separately by (a) 10, (0) 5, (c) 20, (ad) 24, (e) 30. 

o is separately by (a) 3, (6) 9, (c) 72, (d) 4, (e) De 

{B) Multiply (by two methods)— 

1. 22 separately by (a) 4, (b) 6, (c) 9, (a) 10, {e) 19. 

2, 122 separately by (a) 5, (b) 6, (c) 8, (d) 12, (e) 9. 

3. Jy separately by (a) 11, (b) 24, (c) 10, (d) 33, (e) 6, 

4, 407%, separately by (a) 44, (b) 220, (c) 55, (d) 110, (e) 440. 

(C) Find, correct to the unit, the following products, by 
-using the easier of the two methods available :— 


1. 2344h-« 1 9 0S. 80822 007.) | 9-9.) do0Be x a5, 
4. 205442 x17, 5, 750327 x 89% 6. E2539 x 16, 





8. Division of Vulgar Fractions by Integers. 


253 Ifwe take half an orange and divide it into two 
equal parts, each of the parts is one-fourth of an orange, 
Again, if we take one-fourth of an orange and divide it into 
three equal parts, each of the parts is one-twelfth of an 
-orange. ‘Thus, 


1 as 


l I 
PO ls 2 toe ee —-3= aoe Sealy 
{1) Qe 2 a te } 9 x 9 (2) 4 3 T4 « U.Cos 4 Xx 3 
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From the above and other similar instances, we get the 
following rule :— 

To divide a proper or improper fraction by an integer, 
mulliply the denominator by the integer and let the numera- 
tor remain unchanged. 


Example.—To divide (a) 3 by 4; (6) 435 by 15. 


(a) 2 +4 Rit@eran a 4. 
ie 2 125 5x5 x5 
== 3. Ans ee 73 2,5. Ans. 


4x3 

254. To divide a. mixed number by an integer, we may 
reduce the mixed number to an improper fraction and divide. 

Euample,—To divide 163 by 5. 

. ; 65. 22/13 
16: +5 = a 5 Pare 5) al = Sa 
Or thus: 164 +5 =3+(14 +5) = 3 +4 = 3h. Ans. 
Exercise 236. 

(A) Divide— 

1. 8 separately by (a) 3, (b) 6, (c) 12, (d) 9, (e) 15. 

2. 4% separately by (a) 4, () 6, (c) 9, (d) 10, (e) 24. 

3, 22 separately by (a) 15, (b) 8, (¢) 10, (a) 25, (e) 18, 

(B) Divide (by two methods where possible) — 

1. 124 separately by (a) 5, (6) 10, (c) 3, (d) 6, (e) 4. 

2. 161 separately by (a) 4, (5) 9, (c) 27, (ad) 18, Ce) 12, 

38. 1402 separately by (a) 3, (b) 4, (c) 7, (a) 20, (e) 11. 

4. 15624, separately by (a) 105, (b) 140, (c) 100, (d) 84. 


(C) Find, correet to the unit, the value of— 
1. 186773, + 123. 2. 1122148) — 55, 


169 


9. Multiplication of Vulgar Fractions by Vulgar Fractions. 


_ 255. The definition of multiplication given in Art. 24 is 
inapplicable in cases in which the multiplier is a fraction. We 
therefore offer here a more comprehensive definition. 


DEFINITION.—-To multiply any number by another number 
an do to the former what is done to unity to produce the 
atter, 
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Suppose we have to multiply = by ?. Now, * means that 
the unit is divided into 4 equal parts and that 3 of these parts 
are taken. ‘Therefore, to maltiply $ by } we must divide § 
into 4 equal parts and take 3 of these parts, %¢, we must 
divide $ by 4 and multiply the quotient by 3. 

5 5x 38 
Thus & os = BS 
a x3 4 oy eae x 4 x d= i x 4 28 

Hence, to multiply one vulgar fraction by another, we 
must multiply the numerators together for anew numerator 
and the denominators together for a new denominator, 


Nove 1.—In multiplying one fraction by another, it is best to 
divide both numerator and denominator by any common factor 
before multiplying out, as in the following example :-— 


Eeample,—To multiply by §. 





The product required = #7; X£ = tte 
> 


In this example we cross out'9 and 6 which have a common 
factor 3, and put the quotients 3 and 2 by their side. This 
process is called, as already explained, cancelling common 
factors. 

Nore 2.—We must reduce mixed numbers to improper frac- 
tions before multiplying. 


Eeample.—To multiply 22 by 14. 


8 

The required product = 24X13 =2xX4= oS #=3, Ans. 

Notg 3.—In simplifying fractions, if common factors cannot be 
found out by inspection, they must be found out by finding the 
G.C.M. of the numbers in the numerator and denominator as in 
the following 

7 5) 807. a 
Exam ple.— 405 x Pa ao x i147" 


Now G.C.M. of 407 and 1147 is 37. Dividing them by 37, we 


: MS A 1] 
have for the required product oes OF 55 5i GF Ans. 


256. The wultiplication of one vulgar fraction by anotber 
can be graphically represented as follows :— 


Suppose it is required to find the product of ~ and 4. 
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Let a rectangular figure ABCD contain 15 squares as in the 
following diagram :— 

Here AEFD = ¢ of 
ABCD and AEGH 
= 2 of AERFD: 

.. AEGH = # of @ 
of ABCD. 

_ AEGH Ses 

FaneD. = ye 


But AEGH contains. 
8 squares, while ABCD 
contains 15 squares. 


Fig, 50 ars pie a SUS ie 
o. SXF F435 BSH: 





, Exercise—237 { Graphical). 
the following products graphically :— 
xX 2. 34%X 4. Da hig ge 


me 


Ble Sy 


cales 








Exerciss 238. 
Find the follwing products :— 


poo 
no 


Lie 3h 2. 834 8. 18x 4 TEX te y 
Be bE. 6. 2X 8 7% 1 X Ar 8 27 x BEY 
9, 2x 84. 10, 2%x342 IL 482 x 825.12 Sie x Pes. 





257, The general rule for multiplying any number of 
vulgar fractions together is:—Multiply all the numeraiors 
together for the numerator of the product, and all the ideno- 
minators together jor its denominator. 

Eeample 1.—Multiply together ,°;, # and #3. 

i PD Sig, | aa 

The product required = i)x7x13 — TOOT Ans. 
Example 2.—To multiply together 13, 2%, 133 and 5, 
The product required = 3% x-5-x35X¢ = 41 = 53. Ans, 
Exercise 239. 

{A) Find the following products :— 

Doe 23. X0* Oe 2, 2, 16% 

op fu be 


14 


bo 
So 90 
ly 
| x 
x Qo 
cr ws 
be e 
we] 
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5. Bi X ae X Iahee 6. 43h x UR x HE. 

ei 570 X SSF x Tose 8. oy x +h x 5} x 1d 
9. 7: x 68 x 58. “10. 1485 x 1& X& Iy}y- 
Ll. 1399 x 18% 13}... “ Te ee ee 
(B) 3}. Multiply the sum of 3 and 28 by 1,4. 


5 


2. Multiply the sum of 43 and 2s by the difference of 
6 and 43. 

3 Multiply the difference of 315 and 23% by the sum 
of 10,% and 328, 

4, Munuitiply 30 by the sum of 43, and 333. 

>. From the product of 9;; ae yy Subtract the product 
of 22 and 32. 

6. Multiply 4} by 22 and subtract the product from 100. 

(OQ) 1. (a) Given that the circumference of a circle is 3! 
times the diameter, find, correct toa yard, the circumference 
of a circular racs course whoss diameter is 100 yds. 


(6) Also find the length of the equator of the earth, taking 
the diameter of the earth as 7924 miles. 


2, I divide a certain number by 128 and get 263. What 
is the number P 


3. Find the value of sy when «e = 44, y = 735. 
4, Find the value of 3,5; «, when a = Is. 
7. Find the value ofieo jy, when ws =7142, y =610, 


10. Division of Vulgar Fractions by Vulgar Fractions. 


258, ‘lo divide a number, say by 3, we may divide it, say 
by 4cimes dor 12, and multiply she result by the same 
number 4, Similarly, to divide a fraction, say §, by any 
fraction, say 2, we may divide = by 4 times* ? or 3, and 
ee sais ra by 4. 


Ki. Di ae th 5x4 4 
Thus, 5+ j ( = Sy KE 7X 7X3 °° F 3X5 


From this example we deduce the following rule :— 


a tein 


To divide a number by a vulgar fraction, invert the divisor 
and multiply. 


259. To prove ae ae that ~ = = a * 








* We he 4 times 3 = so as to get awhole eumeber for the product. 


VULGAR FRACTIONS. oUt 


- a 
Noting that the L.C.M. of 5 and 3 (in 2 and #)is 15, draw on 
squared paper (or plain paper) a line AB containing 15 small 
divisions to represent the unit. Take in AB, a line AC of 9 
divisions to represent ?- or # of the unit, anda line AD contain- 
‘ing 10 divisions to represent |? or } of the unit. 


Now it is clear that ; - 5 = 9 divisions+10 divisions 
t Ee ON Sy 
Se ee do See ee 
Exercise 240—(Graphical). 
Prove graphically that— l #+2=24*! 
2 +e etek xX t Bo Xt Fos 2 X 
260. Mined numbers should be reduced to improper frac- 
tions before dividing one fraction by another. 
RKaxmple.—Divide (a) ? by 15; (6) 74 by 14. 


(a) £+ I} (0) 7k + 12 
eae = 1° +5 oe 15 x ¢ 
PASM al Ba Ans, =—_~3x2=6. Ans, 


oy eee bk Sas 
xercige 241. 
‘((A) Find the value of— 


le tT — 17 2. 123 = e a, 4 aa qs: 

4, qty Bh. 5. 45 + 23. 6. 114 + 162. 
7 «14-- 2. 8, 243, ~ 4. 9, 164 + $, 
10. 588 +974, Il. 4,2 + 83. 12, 259 ~~ 155, 
13, 63 + 41, 14, 1662 +222. 15, 444 + 1662. 


16. 1144 + 2357, 17. AT he ~~ 228%, 18. lig + £8. 
19. 975 + 1437, 20. 105%~+15. 21. 87 + 83, 
(B) 1. Divide the sum of 34 and 53 by 100. 
2. Divide the sum of 84 and 354 by their difference, 
3. Divide the difference of 100 and 651 by the product 
of ox and 5 
4 ‘I'he product of two numbers is 1760, and one of 
them is 751; find the other, 
5. ‘The product of two numbers is 1,3°5%,, and one of 
hem is 1,23,; find the other number. 
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6 What number multiplied by 4122 will give 145 for 
the product P 
(C) 1. Find the value of # when (a) 44 @ = 393; 
(b) tz C= 3. 


po 


2 2 
De bh o ES = - oe rs 
Show that , F when # 28.5 y ae 





11. Simplification of Compound Vulgar Fractions. 


261. Definitions —A simple fraction is one wh ose pume- 
rator and denominator are both whole numbers; thus 7 and 
1° are simple fractions. A compound fraction isa fi action 
of a fraction; thus & of tand 3cf fof ¢ are compound 
fractions. A complex fraction is one whose numerator or 


. s 22. 2 a 
de nominator or both are fractions; thus ~, <<, < are 
gi ga oe 


comples fractions 
262. The word of in comzound frictions may be replaced 
by the sign X,since Sof quentily mears oO limes the 
quantity, or 5 X the quantity. 
Eqample l.— Find the value of 3 > 3, 
3 Mis Tike tA aS, 
4 of gig te ig 4%5- 
3 
Example 2.—Find the value of 2 of # of 
, 2 GeO 54, 
g 3 ae —2~x 3 9 oe = —., 
PROFS OE eee oi ht ee ere a een 
It followe from the above examples that any compound 
fraction can be reduced to a simple fraction by multiplying 
together the numerators of the several Jractions for a new 
numerator, and the denominators together for a new 
denominator. 
Norte 1.—It will be easily seen that % of #+, § X 4, $ of 3, and 
+ X 4 are all of the same value. 


Novr 2.—Mixed numbers must be reduced to improper 
fraction before a compound fraction is simplified. 


z 
Ewample.—275 X 8 X 33 * e ; x y = 1. Ans. 
B + 
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Exercise 242. 
A) Find the value of— 


= 


i. 2 of Lf. 2. de Of Se of i 
a. oS Cconae Ye of lg5. A, 98 of 248, 
5 6, of oft 8. te of £ of 54 
7. 118 of 78 of 98. M8. sh of 48 of 213, 
AB) sunplity 0 following ee ako. — 
VL. 2 of vk + Sof 414. voz. 22 of 50 — 3, of 68. 


v3 13 of 35 - we of 8. N4, 16— 12 x 22 x 382, 


(C) 1. A owns 3/4 of a house and gives 2/9 of his share to B. 
“What fraction of the house does B get ? 


2. If 3/5 of a ship belongs to A and 1/4 of the remainder 
«to B, what part of the ship.is owned by B? 


263. 12. i cary of Complex Vulgar Fractions. 
Example 1.—Reduce a * to the simplest form. 


Solution. a 


7 as 
a means 7} + 63. 














fe aS 2 8 ea. 
1 L 
Example 2.—Simplify 35 es 
Solution 
Pee aoe Bee lt 
ee ee ede Ges Bp 
z 3 ae 
ees WAX GX) = ~, Ans 
axeX ag 7 ” 
Example 3. —Find the value of ies OG - 
Solution. 
3 
ene ae 
Ke ne 8g M 
ees MIKI ss 105 13%. Ams. 


r 
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Exercise 243. 


; (z) Reduce the following complex fractic¢ns to their simplest 
orm :— 


i 
2s 




















i 9 die 43% e 
- Ls 6. ooa 7, Sra Q. Gz 
We5 S75 87 Ilys 
(6) Simplify the following complex fractions :— 
1, bg X 73 9 123 x 8 , 33 x 33 
ee | er ae 43° 
i a Boe Gee 
i 63 x et fb ROSE " 2 x 4h 
EC) Find the ae of — 
i, “2 when @ = ods, y = 63,8 = 25, 


2. ig when » = 182, y = 152, z = 103. 
ab . 1) > e 
Ds oa whena= 600, b= lig’ c= in? — 


is 


CHAPTER XLVILI. 


Drawing to Scale. 


264, Suppose we want to mske a drawing on paper of 
a black board 4 feet long and 3 feet broad. The drawing 
cannot, of course, be of the same sige as the black-board 
though it may be of the same shape. We must make the 
drawing much smaller thon the bluck-board by msking each 
line in the drawing much smaller than the corresponding 
line in the black-board, For instance, we can draw a figure 
in which each foot in the lengih and in the breadth of the 
black-board is represented by 1 inch, or by 4 an inch, or by 
1 cm,, and so oa. 

This operation is called drawing to scale. And if 1 inch 
in the drawing represents 1 foot in the object, the scale is 
said to be @ scale of 1 inch to 1 foot.' 


Exercise 244—(Practical). 
(To be done on plain waper.) 


(A) 1. Make a drawing of each of the following objects using 
a scale of (a) linch to 1 foct, (6) 3// to 1 foot, (c) 1 em. to 1 foot :— 


(i) “A black-board 5 ft. long and 3 ft. broad: 
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(ii) A wall map 6 ft. long and 4 ft. broad ; 
(iii) A table 4 ft. long and 2 ft. broad. 


N¢?T#,—On each of the drawings mark the scale to which it is 
drawn. Thus: ‘Scale: 1 inch to 1 foot’; ‘Scale }// to 1 foot’; 
‘Scale 1 cm. to I foot’; and so on. 


2. Draw a plan of each of the following to the scale of 1 inch 
to 1 Ofeet :— 
(z) The floor of a room 30 feet by 20 feet: 
(6 A play-ground 80 feet by 40 feet: 
(c) A square field 85 feet each way. 


3. Make drawings of the following to the scale of 1 cm. to 
20 yards ;— 
(z) A hall 120 yards by 60 yards: 
(b) A tank 200 yards by 150 yards ; 
(c) A court-yard 160 yards square. 


4. Draw a plan (taking a suitable scale) of each of the 
following. Mark the scale on each plan. 
(z) Acircular flower-bed 20 yards in diameter ; 
(6) Acircular race-course of 4 miles radius ; 
(c) A garden 44 miles square. 


5. Makea drawing of the following to the scale of {5 toa 
foot :— 
(z) A room 20 ft. by 16 ft.; 
(b) A circular flower-bed of 18 ft. radius; 
(c) A square plot of ground measuring 25 ft. each way. 


_  (B) 1. Draw (to the scale of 1 cm. to the foot) a plan of a class- 
room 20 feet by 16 feet with two doorways 4 ft. broad, one in the 
middle of each of the lengthwise walls, and two windows 3 ft. 
broad, one in the middle of each of the breadthwise walls. [The 
doorways and windows may be shown by thick lines] .* 


2. A rectangular garden 120 yards by 100 yards has a circular 
tank of 20 yards radius just at the centre. Draw a plan of the 
garden showing the tank. [Scale 3" to 10 yards.] 


3. A circular garden of 200 yards radius hasatank 30 yds. 
square just in the centre. Draw a plan of the garden and show 
the tank. [Scale 1 cm. to 20 yards. | 


a Draw a plan of a garden 300 feet by 250 feet. [Scale 1 inch 
_ to 50 ft.) And mark in it two pathways 25 ft. broad, running 
across the garden from the middle of each side. 


re) 


* To the Teacher.—The student should often be made to 
make a rough hand sketch and mark the given dimensions on it, 
before drawing a plan accurately to scale. 
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5. Draw a plan of a wall 16 ft. long and 12 ft. high and mark 
in it two windows each 4 ft. high and 3 ft. broad, the top of each 
window being 5 ft. from the top of the wall and the outer side 
of each window being 3 ft. from the nearer end of the wall. 
[Scale: 1 cm. to 1 foot.] 

6. Draw a plan of the front of a building containing a room 
24 ft. long and 12 ft. broad inthe middle and at each end a semi- 
circular room of 6 ft. radius. [Scale: +'' to 2/]. 

Exercise 245. 

1. Ina plan drawn to scale, a certain line measures 3''". What 
is the Jength of the line represented by it, if the drawing has been 
made toa scale of (az) 1"to 1 foot, (b) 3// to | yard, (¢) 4/’/ toa 
mile,'(d) 1" to a metre, (ec) 1'' to 10 feet. (f) $'' to 50 yards ? 

2. The greatest breadth of India is 1,800 miles. If in a map of 
India the greatest breadth is 20//, what is the scale of the map? 
And what actual distance is represented by alength of (a) 3//, 
(b) 24", (c) 2" on the map ? 

3. If, in the map of a field, 1 cm. represents 100 metres, what 
actual distance is denoted by (a) 2 cm., (b) 5°5 cm. on the map ? 
And what length on the map will denote an actual distance of 
(c) 240 metres, (d) 325 metres, (c) a kilometre. 

4. On the map of India in your Atlas, find the distance (in a 
straight line) between the following pairs of towns :— 

(a) Madras and Bombay ; (b) Madras and Calcutta; 
(c) Bombay and Calcutta ; (dq) Madras and Tuticorin. 


CHAPTEK XLVIII. 
Multiplication and Division of 
Compound Quantities by Fractions. 


1. Multiplication of Compound Quantities by Fractions. 

265. To multiply a compound guantity by a proper or 
improper fraction, multiply «be compound quanity by the 
numerator ot the fraction and divide the product by the 
denominator, or divide the compound quantity by the deno- 
minator and multiply the quotient by the numerator, 


Example —Multiply Rs, 13-4-6 by §. 


Rs. 13-4-6 X 2 = gees _ oe Re. 8.13.00 


. 13-4-6 
Or thus :—Rs. 13-4-6 K ? = Rs — oe 


= Rs. 4-6-10 X 2 = Rs. 8-13-8. Ans. 





Ans. 
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266. To multiply a compound quantity by a mixed number, 
multiply the compound guauvt.y separately by the integral 
part of the number and by the fractional part and add the 
results; or reduce the mixed number to an improper fraction 
aud multiply. 

Lgumple.—Multiply £ 7-15-74 by 2%. 

Solution. 
ist snethod 27-15-72 X 2s) £15-14,3. 
G13 .7 4: Gs et = 20-426. 
5 B72 15-7 XX Dh 2115-9) As. 


2nd method.—£7-15-74 K 2$ = £7-15-73 X 4 = 
= £1-11-1) x 14=£21-15-9. Ans. 
Exercise 246. 


(z) Find the value of each of the following expressions and 
-check your result by a rough estimate :— 


gta lk 14° 


Le 212-428 &< 2. 2: £17-16-8 X< &. 
3. Rs. 10-4-6 X 4. ® 4. Rs. 9-10-0 X yy. 
oe Rte ee 26, 6. Rs. 4-7-4 & 33. 


7. 4cwt.3qrs.7lb. X ¢. 8. 3 mls. 2 fur. 22 yds. X fi. 


2. Fraction of a Compound Quantity. 
267. ‘The value of 2 of 12 yas. 2 tu. Giuches is the 
game thing as 12 yds. 2 tu.6in xX §. 
Exercise 247. 


(A) Find the value of— 


1. “Sof 12: yda;°2:ft, 6 in. 2. 2of Rs. 79-8-6. 

3. 6%o0fRs. 17-6-0. 4. Lof4mds. 2 viss 10 pal. 

Sy ae OFF on10d. 6. = of £1-04. 

Ti Re oss ft. Aan. 8. 5£of6tons. 9, 63 of £5-5-0. 


(B) 1. Ifa tree is worth Rs. 25-7-6, what is the value of 7/9 
-of it ? 
A owns 3/11 of a bandy worth Rs. 150-8-9, Find the 

value, correct to a pie, of A’ share of the bandy. 
3, Aclerk’s monthly salary is Rs. 37-8-0. Find, correct 
to a pie, his salary for ¢ of a month. 
4. Aman had £375-4-8. He gave 1/4 of itto A and 1/6 
_of the remainder to B. What sum had he after this? 
5. A purse contains Rs. 1000. 5/12 of it belongs A, 3/8 
of the remainder to B, and what still remains to C. What fraction 
.of the purse has C? And what is its value? 
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3. Division of Compound Quantities by Fractions. 


268. To divide a compound quantity by a vulgar fraction, 
invert the fraction and muliuply, :wkng care first to reduce 
the divisor, if a mixed numbev, io an improper fraction. 


Beample | — Divide Rs, 3-0-6 by 23, 
Solution. 
Rs. 3-0-6 + 22 = Rs. 3-0-6 & 3 


== ee os X 3 = Re. 0-6.02 X 3 = Re. 1-2-2}. Ans. 





Exercise 248, 
Find the value of the following :— 


1. Rs. 3-0-6 + 22. 2 oa uergho-3-4 = 3h: 
3. Raa gro. 0 ae. ae es 
5. £20-2-0 + 23. V1 £8..7-0->- Bi. 


Exerciss 249. 


[The answers are to be correct toa pie or a penny as the 


case may be.| 
i. If1 viss of coffee costs Rs. 2-2-0, find the cost of 32 viss. 


2. If Rs. 453 = £2-15-6, find the value of Re. 1. 
3. If 3% yards of cloth costs Rs. 8-8-0, what will 1 yard cost? 
\4. » Find the cost of 7} maunds of coffee at Rs. 5-4-3 a maund. 





CHAPLKR XLIX. 


Reduction of Concrete Vulgar 
Fractions. 


269. The process of reducing « conerete vulgar fi action (i.€., 
a fractional part of a conercte quantity) of one denomination 
to low+r deneminations, and of reducing a compound quantt- 
ty to the fractional part of a en denomination, will be 
made clear by the tollowing examples :— 
EHewample 1,—Reduce £3, to shillings and pence. 
Solution. 
£5, = +5 x 20s. ae 33s, a 28,3 
33. = 3X 12d, = 91. 
*, £7; = 33,9d. Ans. 
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Example 2.—Reduce 10as. 8 pies to the fraction of a rupee. 


Solution. 
: rt = $,a, = $a. 
. 10 as. 8 p. = 102 as. 
102 1023 a2 


= Rs, — ‘6 Rs. 6x3 — Rs. To <3 = Re. 


Verification—Example 1 may be proved by reducing the 
answer back to the fraction of £1, and Example 2 by reducing 
the answer to annas and pies. 

Exercise 250. 


Reduce to shillings and pence, or annas and pies, as_ the case - 
may be, and verify your answers :— 


Ans. 


eh) 
e 


Leek 4. Oe Bee 8. £ a 
4 £ 23, a es 6. Re. 5, 
pre Tye. Ua 8); Beem. 9, Bah. 
ae a ae ih Be lz, Re. 2. 


xXercise 251. 
Reduce to lower denominations, and verify each answer— 
i. 2 Cw, 2 2 md. 3. ge mile, 4, yd. 
Exercise 252. 
(A) Reduce to fractions of a pound or of a rupee, as the 
case may be, and verify your answers— 


bigeiss oa. 2.» 3s. 4d. Dees. Oa: 4. 3d. 
5,. 10s. 82d. 6. 5as. 4p. 724 Was, Bip. 38 ani5s; 
9. la.4p. 10a :2as8 pi edhe ba 6-p. 12. 2 as. 
13. 9as. 4p, 14. 8s. 13d. 15. 6s. 10d. 16. 33d. 
(B) Redece— 
(z) 3 qrs. 14 lb., (b) 1 qr. 7 lb, to cwt. 


: (a) 2 ft. 3 in., (b) 2 ft. 4in., (c) 1 ft. 9 in., to yards. 

3. (a) 2 fur. 110 yds., (b) 7 fur. 165 yds. 1 ft., to miles. 
4. (a) 1 viss 8 pal.to maunds. (b) 6 pal. 2 tolas to seers. 
Hxercise 353—(Oral). 

1. Reduce to philags. 208 panera: 


oe Bat to annas aa pies-— 

Re. * Re, 2, Re. é: R. ° 9 Re: i, Re, Z, Re. $. 
3. Reduce to annas or shillings— 

4d., 43d., At 0p « 22 De, a3d., 24 p. 
4, Reduce to pounds or rupees— 


Sas. 6 p., 2s. 6d.,.6 as., 6s. 8dal3 as. 4 p., 16s. 8d... 
ls. 8d., 10 as. 8 p., 7s. 6d. Yas. 4 p. 
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Bxercise 254, 
(az) Reduce to £s :— 


1. £475.60, 20 81's. Ba. | Be ee 
(6) Reduce to Rs. :— 

I. Rs. 4 8 as. 2 Rest 5 5 as, 4p. 

3. Re. 1 10 as. 4p. 4.°. Re; 1°2.a8. Srp: 


(c) Reduce to Rs., Annas, Pies :— 
re e630" 8, Re 48. 8. Re, aoe 4 eas 
(2) Reduce to £s, shillings, pence :— 
1, £4,5. 2. £35, 3. £84, 4, £102, 
(ec) Reduce to yards, feet, inches :— 
lL. 3,5 yards. 2. 41 yds. f8. 28 yards. 


CHAPTER L. 
Bisection of Lines and Angles. 


270. Bisection of Lines— 
Exercise 255. 


1. Find, by folding, the middle point of a piece of thread and 
of the edge of a sheet of paper. 


9. Find, by using the dividers, the middle points of a line by 
measuring off with them equal lengths from each end of the line 
and bisecting by eye the portion of the line lying between the two 
pinpricks on the line. 

3. Bisect a straight line by measuring its length and finding its 
half by calculation. 

4. Bisect a straight line by guessing its middle point and test 
your guess by measuring each of the two parts. 


5. Repeat Exercises 1—4 above several times. 


6. Divide a straight line (a) into 4 equal parts, (b) into 8 equal 
parts, by each of the methods of Exercises 1—4 above. 


7. Bisect a line by using compasses and ruler thus: Drawa 
line AB. With centres A and Band radii (greater than half of 
AB), describe circles to cut each other at C and D, Join CD 
cutting AB at P. Then P is the middle point of AB. 


8. Repeat the previous Exercise several times. 


9. Divide a st. line (a) into 4 equal parts, (b) into 8 equal parts, 
by using the compasses and ruler, and test by measuring. 
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271. Bisection of Angles.— 
Bwercise 256. 


1. Draw any angle on tracing paper and fold so that one arm 
of the angle may fall on the other. Then the crease of the fold 
bisects the angle. 

2. Cut out a paper angle and fold it so that one edge contain- 
ing the angle may fall on the other. Then the angle is bisected 
by the crease. Rear 

3. Measure the angle to be bisected by the protractor ; find its 
half by calculation ; and bisect the angle by using the protractor 
again. 

4. Draw the bisector of an angle by guess and test your guess 
by measuring with the protractor. 

5. Repeat Exercises 1—3 above several times. 


6. Bisect an angle by using compasses and ruler, thus; 
Take any angle BAC. ‘With centre A and any convenient radius 
draw an arc of a cutting AB at Dand AC at E. With centres 
D and E and radii greater than half of the chord DE, describe two 
circles to cut each other at F. Join AF. Then AF is the bisectox 
of /BAC. Verify this by (1) measuring with the protractor each 
of the angles BAF and CAF, (2) By folding the angle BAC sco 
that AB falls on AC. | 

7. Repeat the previous Exercise several times. 

8. Divide an angle (a) into 4 equal parts, (6) into 8 equal parts, 
by the methods of Exercises |, 2, 3 and 6 above. 


CHAPTHR LI. 
Problems. 


1. Unitary Method. 


Model 1.—If 2 th, of sugar cost 7 as. 6 p., what would be 
the cost of 4 fb. P | 
Solution. 
Cost of 2 lb. of sugar = 74 as. 
.. cost of 1 lb. of sugar = 9 as. : X fas, 
.. cost of ¢ lb. of sugar = 12 X 4X fas. = Bas. Ans. 
Model 2.—1f the cost of # of a measure of rice is 1 a. 6 ps.s 
find the cost of 23 measures. 
Solution. 
Cost of 4 of a measure = I} as. 


1 
.. cost of 1 measure = “8 as, = 2 5 as.* 
5 
-. cost of 2} measures = & XK $ X § as. = 45 as. 
= 4423 as. = 4as. 81 pies. Ans. 
* To the Teacher.—It may be pointed out to the pupil that in 
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passing from the value of * of a measure to the value of one 
measure, we have to divide by #, just as in passing from the value 
of 2 measures to the value of ome measure we divide by 2. 

Model 3.—If 2 mds. 32 srs. of sugar cost Rs. 7-5 4, how 
much sugar can be bought for Re, 1-138 4? 


Solution. 


2 mds, 32 srs. = 2¢ mds. Rs. 7-5-4 = Rs. 74; Re 1-13-4=Re. I. 


For Rs. 73 we can buy 2¢ mds. 
for Re. 1 wecan buy 2¢ mds. + 73 or 34 X 3 mds. 


for Re. 18 wecan buy + X 3s X 4 mds. or jg mds. or 
28 srs. Ans. 


Exercise 257. 
‘ 1, If 3 yards of silk cost Re. 1-9-0, what will be the cost of 


3 of a yard? « 
2. If 23 acres of land are worth Rs. 1,250, find the value of 


7 
zg of an acre. 


3. Ifamancan walk 22} miles in 5 Bis, how far can he 
walk in 2 hrs. 20 minutes? 


4. Jf 62 1b. ot sugar cost Re. 1-8-0, how much will 4 lb. cost ? 
(Answer to be correct to a pie.) 

5. If a man’s wages for 6 days be 7s. 8d., find his wages, 
correct to a penny, for 3} days. 

6. If 6% lb. of sugar cost Re, 1-6-6, how much will 3} lb cost ? 

7. If atrain runs 1134 miles in 5 hrs. 40 min., in what time 
will it run 15 miles? 

8. If 4 viss 20 pal. of sago can be bought for Rs. 3-2-0, how 
much sago can be bought for Re. 1-4-0?) 

9. Ifa man saves Rs. 140 in 33 months, how much will he 
save in 24 months ? 


10. lf 14 quires of paper can be purchased for Re. 1-8-6, how 
many quires can be bought for Re. 1-12-07? 


il. If a gross of steel nibs cost 7 as. 8 pies, find the cost, 
correct to a pie, of 2} scores of nibs. 


12. If the cost of 1 metre 8 dm. of lace be 5s. 6d., find the 


cost, correct to a penny, of 2 m. 5dm. of lace. 


13. If the cost of a thousand bricks be Rs. 8-8-0, find the cost 


correct to an anna, of 720 bricks. 


14. Find, correct to a pie, the salary due to a servant for 13 
‘days in the month of August, at Rs 17-4-0 a month. 


™~ = fS re Cc 7 
ie : . 
e 
rn 1h 
Oc | 
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Model 4.—If 8 men can build a house in 362 days, in how 
‘many, days can 12 men build it P 
Solution. 
8 men can build the house in 363 days. 
1 man can build the house in 363 X 8 days. 
362 X 8 


12 men can build the house in Boe days or 


ae x= : x 2 days or 253 days. Ans. 
Exercise 258. 


1. If 12 men can reap a field in 28} hours, in how many hours 
a 21 men reap it ? 


If 6 horses can plough a field in 43 days, in how many days 
can ey horses plough the same field ? 


3. If 10 men can build a wall in 8} days, in how many days 
can 15 men build it ? 


4. If18 mencan reap a field in 304 hours, in weed time will 
‘11 men reap it ? 

5. How many men will be required to do i in 7 Saye a work 
‘¢hat 15 men can do in 53 hours ? 

6. If 24 oxen can plough a field in 124 days, how many oxen 
will be required for ploughing the same field in 183 days? 





«7. A man can perform a journey in 74 hours, if he walks at 3} 
miles an hour. In how many hours can he perform the same 
journey, if his rate of walking be 2? miles an hour? [The answer 
‘to be correct to an hour. | 





Model 5.—If @ articles cost p rupees, what will be the cost 
of y articles? Find the value of the answer, when % = 22, 
y = 4, and p = 6. 

Solution. 
x articles cost # Rs. 


PR 


1 article costs © 


-. ¥Y articles cost x9 Rs. = Py Rs. Ams. 


lf x = 24, y = 4,and 6 = 6, 
by BO Xe anh AMD ee 
Rs. men Rs. == FD” x 9 Rs, = ‘5 Rs. 
= Rs, 98 = Rs. 9-9-73. Ans. 


then 


224 ARITHMETIC, 


Exercise 259. 


1. If x pounds of coffee cost r rupees, find the cost of y 
pounds. Find the value of the answer when (i) «x = 25, y = 7, 
and r = 373, (ii) x = 73,y = 4, andr = 15, 


we 2. If the cost of x oranges be / shillings, find the cost of y 
oranges. What is the value of the answer if (i) x = 32,y = 44, 


and 1 = 21; (ii) x = 80, y = 140, and /= 173? 


3. If men can build a house in m days, in how many days 
can y men build it? Whatisthe value of the answer when (i) 


x = 34, y = 253, m = 6; (ii) x = 14, y = 60, m = 80? 


4. Ifa boy can read x lines in y minutes, how many lines can 
he read in z minutes? Find the value of your answer when (i) 


x= 215, y = 31,2 = 2y4: (ii) x = 360, y = 68, s = Bi. 


2. Fractional Parts. 


Model 1.—A bas 2 of an estate. B has 5 of the remainder, 


and what still remains belongs to C. What part of the estate 
has C P 


Solution. 
A has 3 of the estate. 
.. the remainder is (1 — 2) or 3 of the estate. 
Again, B has 8 of 2 or 4 of the estate. 
-. the remainder is (2 — 3) or ;’+ of the estate. 


But this, by the question, belongs to C. 
e. C’s share = jy of the estate. Ans. 


Exercise 260. 


1. Aowns ? of a garden, Bowns ? of the remainder, and C 
owns the rest. What is C’s share of the garden ? 


“2. DThaveaship; | give away 3 of it to A, +3 of the remainder 
to B, and what }s still left to C. What part of the ship does C get. 


3 A father gives away 3 of his property to his son and 2 of 
the remainder to his wife, and keeps the rest for himself. What 
part of his property does he retain for himself ? 


4. Aman lost i of his money, then 7 of the remainder, and 
then 2 of what still remained. How much of the money remained 
with him at the end ? 
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Model 2,.—A has % of an estate; he gives away § of his share 
to B, and 2 of itto C. Wha: part of the estate has he still 
‘eft P 

Solution. 

By the question, A has 3 of the estate. 
He gives to B $ of } or % of the estate. 
He gives to C 3 of } or 4 of the estate. 
he gives to B and C together (2 + 3) or 4 of the estate. 
he has (? —§) or 3 of the estate still left. Ams. 


Exereise 260—(continued). 


__ 5. A man has ? of a garden; he gives away } of his share to 
‘Band 4 to C. How much of the garden has he still left ? 


6. I own +5 of the cargo of a ship; I sell 3 of my share to one 
‘man, ; of it to another, and what is still left toa third. How 
‘much of the cargo do | sell to the last ? 


7. Aman has? ofa ship; he sells { of his share to A and 
3 of the remainder toB. What part of the ship has he still left ? 


8. I have + of an acre of land: | sell to A} of an acre, to B,'; 


_of the remainder, and what is still left toC. How much land do 
-I sell to C? 


ee aera mance A 


Model 2.—After spending ? of my money, I bave Rs. 144 
eft. Wat sum had I[ at firsoP 


Solution. 


I spend 2? of my money. 
the remainder = (1 — ?) or ? of my money, 
Now, by the question, ?,of my money = Rs. 144. 
.. the whole of my money = Rs. 144 X 2 
= Rs. 240. Ans. 


Proof of the Answer. 
| have Rs. 240. 


1 spend 2 of this, i.e., Rs. 240 X 2 or Rs. 96. 
_.. the remainder is Rs. 240—Rs. 96=Rs. 144, which is the 


amount given in the question. Hence the answer Rs. 240 
is correct. 


Hxercise 260—(continued). 
(The Answers are to be verified.) 


9. After spending ? of my money, I had Rs. 240: what sun 
had I at first ? ' Pena 


15 
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10. I spend $ of my money and have £180 left; how much 
money had | at first? 


11. A man spends { of his income and has Rs. 45 remaining : 
what is his income? 


12. Aman had a certain number of apples. He gave away ¢ 
ef thenumber and had 20 apples remaining. Find the number of 
apples he had at first. 


3. Profit and Loss. 


Model 1,—I buy 12 fruits at 4 a8. 2 pies each; the cost of 
carrisge is 2 as.3 if I sell all the fruits for Rs. 8, what do I 
gain or lose? 


Solution, 


The-cost of 1 fruit is 44 as. 
-. the cost of 12 fruits is 4} & 12 as. = (48 + 2) as. = 50 as. 
The cost of carriage is 2 as. 
.. the total cost of the 12 fruits is 52 as. 
But the selling price is Rs. 3 or 48 as. 
the loss is 52 as.—48 as. or 4as. Ans. 


m@exercise 261, 


1. I buy 16 books at 4 as. 3 pies each; postal charges come to 
6 as.; if I sell all the books for Rs. 5, find my gain or loss. 


2. A market-woman bought 200 eggs at 2d. each, and sold 
them all for 15 shillings; find her gain. 


3. A merchant bought | cwt. of sugar at 5 as. 3 pies a lb. and 
paid 12 as. for carriage; if he sold all the sugar for Rs 40, find 
his gain. 

4. A merchant bought 2 maunds of coffee at 12}.as. a seer and. 


sold the whole for Rs. 30-4-0; find his loss. 


Model 2.—I buy 20 booke for Rs. 3-40; the postal charges 
amount to 6 as.; find my gain or loss, if I sell the books at 
3 as. 6 pies each, 

Solution. 


The cost of 20 books is Rs. 3-4-0. 
The postal charges amount to 6 as. 
’, the total cost of the 20 books is Rs. 3-10-0. 
Now the selling price of one book is 33 as. 
.. theselling price of 20 books is 3} as. X 20 or 70 as. or 
Rs. 4-6-0. 
¢ my gain is Rs, 4-6-0—Rs, 3-10-0 or 12 as. Ans. 
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Exercise 261—(continued). 


5. I buy | cwt. of sugar for Rs. 19-4-0 and pay a duty of 12as.: 
w hat do I gain or lose by selling the sugar at 2 as. 9 pies per lb.? 


_ 6. [bought 2 reams of paper at Rs. 2-0-10 per ream and sold 
it at 2 as. 74 pies per quire; find my gain. 

7. Bought 5 dozen apples at Rs. 2-0-4 a dozen and sold them 
at 3 as. 4 pies an apple; what is the gain? 


.(8. A merchant buys 2 cwt. 16 lb. of sugar for Rs. 80 and pays 


duty at 1} pies perlb. If he sells all the sugar at 5 as. per lb., 
find his loss. 


Model 3.—I buy 240 apples até 2 as, 8 pies each and sell 
them at 2 as. 10 pies each; find my total gain. 


Solution. 


The cost price of | apple = 23 as. 
.. the cost price of 240 apples = 2 X 240 as. = 640 as. 

The selling price of 1 apple = 23 as. 
.. ths selling price of 240 apples = 7+ X 240 as, = 680 as. 
-. the gain = 680 as. — 640 as. = 40 as. = Rs. 2-8-0. Ans. 


Another Method. 


The cost price of 1 apple = 2 as. 8 pies. 
And the selling price of 1 apple = 2 as. 10 pies. 
.. the gain on | apple = 2 pies. 
.. the gain on 240 apples = 2 X 240 pies 
= oe as. = 40 as. = Rs. 2-8-0, as before. Ans. 
Exercise 261—(continued). 
(To be done by two methods.) 


9. Ibuy 36 apples at 4.as. 3 pies each and sell them at 5 as. 
2 pies each; find my total gain. 
: Bought | maund of sugar at 2 as. 6 piesa seer and sold it 
at 2 as. 3 pies a seer; find the total gain or loss. 


11. Bought 10 reams of paper at 2 as. a quire and sold the 
same at 2 as. 3 pies a quire ; find the total gain. 


12. Bought 12 gross of steel nibs at pie anib and sold them 
at = of a pie a nib; find the total gain. 


Model 4.—I boy 1 ewt. of sugar for Rs. 10-8-0 and pay 
duty on it at 13 pies perlb, At what price per |b, must 1 
sell the sugar so as to gain 14 as, by the bargain? 
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Solution, 
Duty on | Ubi 1} pie 6s. 
duty on 112 lb. = 3 X 112 pies = § X I} as. = 14 as. 
And the cost price ie 112 lb. is Rs. 10-8-0 or 160 as. 


the total cost of 112 lb. = 182 as. 

and the gain is l4 as. 

the selling price of 112 lb. = 196 a 

the selling price of I lb. = 126 = 
= 12 as. 


as. 
la.Qpies. Ams. 


1! vl & 


Rlee 


Exercise 261—(continued). 


13. Aman bought I| cwt. 8 lb. of sugar for £1; he paid duty 
on itat 3d. per lb. At what price per lb. must he sell the sugar 
inorder to gain 9s. 7d. on the whole? 

14. A merchant buys 20 books at Rs. 2-8-0 each. At what 


price must he sell each book so as to gain Rs. 5 on the whole? 


15. A man bought 180 fruits for Rs. 10 and sold them so as to 
gain Rs. 3-2-0 on the whole; find the selling price of each fruit. 


16. Bought 20 reams of paper at Rs. 2-4-0 a ream and sold it so 
as to lose Rs. 7-8-0 on the whole; find the selling price per quire. 


4. Income-Tax. 


Model 1.— When the income-tax is 8 pies in the rupee, what 
income-tax wil be paid by a gentleman whose income is 


Rs. 640 P 


Solution. 
Income-tax on Re. 1= 8 pies. 
: ze i a BPR ORD, 
income-tax on Rs. 640 = 8640 pies = 12X16 Rs. =Rs.8& 


saRs. 262 = Rs. 26-10-8. Ans. 
Exercise 262. 
1. What is the income-tax on Rs. 360 at 4 pies per rupse ? 
: 2. Find the income-tax on Rs. 720 at 4 pies per rupee. 


A3. A gentleman's income is £500 per month ; he pays income- 
¢ax at 5d.in the £; find the tax paid by him psr month. 


4. A gentleman, whose monthly income is £120, pays a tax of 
4d.inthe £. What tax does he pay per annum ? 


Model 2.—A gentleman, whose gross income is Rs. 550, 
pays an income-tax of 5 piss in the rapse; fiad his nat 
income. 
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[Nots.—The gross income of a man is his entire income. The 
net income is the amount of income that he has after payns the 
income-tax. ] 

Solution. 


Income-tax on Re. | is 5 pies. 
.. the tax on Rs. 500 is (5500) pies=2,500 pies = Rs. 13-0-4. 
.. the net income = Rs. 5CO—Rs. 13-0-4 = Rs. 486-15-8. Ans. 


BExereise 262—(continued). 
5. A gentleman, whose gross income is Rs. 200, pays an 
income-tax of 4 pies in the rupee; find his net income. 


Ly . ° e ® : 
e. Find the net income of a person whose gross income !s 
£240, supposing the income-tax to be 4d. inthe pound. 


7. Amen, whose gross income is Rs. 480, pays an income-tax 
of 42 pies in the rupee; find his net income. 


ow’ 8. What will be the net income of a person, when his gross 
income is Rs. 240-8-0 and the income-tax is 6 pies in the rupee ? 


Model 3.— When the incowe-t»x is 6d. in the £, a genile- 
man pays a tax of £2-10-0; find his gross income, 
Solution. 
By the question, 6d. is the tax on 1 £. 


.. Id.is the tax on; &. 


—-. £2-10-0 or 50X12d. is the tax on « X50XK12£ or £100. Ans. 
EKerciss 262—(continued). 


9. A gentleman pays a tax of Rs. 2 at the rate of 4 pies per 
rupee of his income ; find his income. 


10. What must be the income of a person who pays a tax of 
Rs. 12-8-0 at the rate of 5 pies per rupee ? 


11. If aman paysa monthly tax of 2 as. when the tax is2 pies. 
in the rupee, find his annual income. 


712. A man pzysa tax of £2-5.0 per annum ; find his monthly 
income, the rate of tax being 5d. in the £&. 





5. Division of Property. 


Model —~ Divide Re. 34(-8.6 between A ard B,so that A 
may have twice as much as B, | 
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Solution. 
B's share = once B's share. 
A’s share = twice B’s share. 
A's share + B’s share = 3 times B's share. 
But A's share + B’s share = Rs. 340-8-6. 
3 times B's share =" Rs. 5406-6. 
B’ s share = Rs. 340-8-6 + 3. =o toemae, 
A's share or twice B's share m= Ks T1316.2 <2 
== Ris.227-0-4: 
and B’s share == Ns. 113.6-2 } Ans. 
Another Method. 
Let B’s share be = 2 
Then A’s share == Dy. 
-. A’s share + B’s share = 3x. 


But A’s share + B’s share = Rs. 340-8-6. 


20080 3x = Rs. 340-8.6. 
a. See = Rs. 113-8-2. 


3 
ZX ==) eel s-6- 2 2 == We, 207-04. 
Nhe is, A’s share is Rs. 227-0- 4. 
and B’s share isRs. 113-8-2  § Ans. 


BXercise 263. 
(To be done by two methods.) 
1. Divide Rs. 345 between A and B, sothat A may have 


twice as much as B. 
2. Divide Rs. 4,000 between A and B, so that B may have 
4 times as much as A. 

3. Divide 36 into two parts, sothat one part may be 3 times 
the other. 

4. A house and its furniture are worth £3,000; if the house is 
worth 4 times as much as the furniture, find the cost of the house 
and the furniture separately. 

5. A house and its furniture together cost Rs. 7,350; if the 
house cost 3 times as much as the furniture, find the cost of the 
furniture. 


6. I bought a sheep and a bullock for Rs. 55-8-3; find the cost 
of the bullock, supposing that it cost 10 times as much as the 


sheep. 

7. Divide Rs. 84 between A and B, so that A may have 2% 
times as much as B. 

8. Divide the number 35°6 into two parts, so that one part 
may be thrice the other. 
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9. Divide £420 between two brothers, so that the elder 
may get { as much as the younger. 

10. Divide 120 fruits between two boys, so that one of them 
may get } as many as the other. 

11. Ahas 4 as much money as B. If AandB together have 
Rs. 480, how much has each ? 
v12. A house and its furniture are together worth Rs. 2,450 ; af 
the furniture is worth 2 as much as the house, how much is the 
furniture alone worth ? 


/ 13. AandB together earn Rs. 755. If A earns 7 as much as 
B, how much does each earn ? 


14. A ship and its cargo are together worth one lakh of 
rupees, the cargo is worth 4} times as much as the ship. Find 
the cost of the ship. 


_/15. A cart and its load together weigh 24 maunds; if the cart 
“weighs 2 as much as the load, find the weight of the load. 


16. A tin of ghee weighs 100 seers ; find, to the nearest seer, 
the weight of the ghee, supposing the empty tin to weigh ;: as 
much as the ghee. 


6. Revolution of Wheels. 


Model 1.—The circumterence of a wheel is 11 feet. How 
many revolutions will is make in a journey of 1 mile 2 fur- 
longs? 

Solution. 

V mile 2 far. = 10:fur. =. 10.220 3 ft. 

Now the circumference of the wheel = 11 ft. 

- the length rolled over in | revolution = 11 ft. 

. the number of revolutions required = the number of times 


10220 <3 


11 feet is contained in 1 mile 2 fur. = aT = 600. Ans. 


Model 2.—Tae wheel of a carriage is 11 feet in circum- 
ference. In what distance will it make 600 revolutions ? 


Solution. 
By the question, the circumference of the wheel is Lt ft: 
distance for 1 revolution = 11 ft. 
* distance for 600 revolutions = 11600 ft. = 11000 miles 
es 317060 


= 5 miles @ 1+ miles = 1 mile 2 fur. Ams. 


Model 3.—Find the circumference of a carriage wheel 
which makes 600 revolutions in a journey of 1 mile 2 
furlongs. 


BS 
ex 
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Solution. 


In 600 revolutions the wheel goes over | mi. 2 fur. or 10 X 220yds. 


-- in I revolution it goes over pe yds. or 4,» yds. or 11 ft. 


-. the circumference of the wheel is 11 ft. Ans. 


Exercise 264. 


1. The circumference of a carriage wheel is 11 feet. How 
many revolutions will it make in a journey of | mile 4 furlongs ? 

2. How many revolutions will a carriage wheel 3 yards 2 feet 
in circumference make in a journey of 4 fur. 4 chains ? 

3. The circumference of a wheel is 3} yards. How many 
times will it turn round in going over a distance of 7 furlongs ? 


4. The wheel ofa carriage is 10 feet 8 inches in circumference. 
How many revolutions will it make in a journey of one mile? 5 
3. The circumference of a carriage wheel is 11 feet; in what 
distance will it make 900 revolutions ? 
6. A carriage wheel is 14 feet round; in what distance will it 
make 660 revolutions ? 
4, A wheel 3 yards 2 feet in circumference makes 450 revolu- 
tions. Find the distance travelled by it. 
8. Find the distance travelled by a wheel 10 feet in circum- 
ference when it makes 660 revolutions. 
9. Find the circumferenee of the wheel of a carriage which 
makes 660 revolutions in a journey of 1 mile 2 furlongs. 
10. What is the circumference of a carriage wheel which 
males G80cevol ations in travelling 14 miles ? 


{1. A carriage wheel makes 1,320 revolutions in going over 
2 miles. Find its circumference. 
/ 12. The fore-wheel of a carriage is 9 ft. in circumference and 
the hind-wheel 14 ft. 8 in. How many revolutions will the one 


make more than the other in 3 miles ? 


7. The Clock and the Calendar. 


Model 1.—How many hours are there (a) from 8 a.m, to 
3 p.m.; (6) from 8a.m. tol0p.m.; (¢) from 8a. m. to 
o& m 


Solution. 
(z) From 8 a. m. to 12 mid-day there are (12—8) 


or 4 hours.* 
And from mid-day to 3 p.m. there are 3 hours.* 
». from 8 a. m. to 3 p.m. there are 7 hours.* Ans. 
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(6) From 8 a.m, to 8 p.m. there are 12 hours. 
And from 8 p.m. to 10 p.m.there are 2 hours: 


from 8 a.m. to 10 p.m. there are 14 hours. Ans. 





(c) From 8 a. m. to 8 p.m. there are 12 hours. 
From 8 p. m. to 12 mid-night there are 4 hours. 
And from 12 mid-night to 5 a.m. there are 5 hours. 


from 8 a.m. to 5 a.m. there are 21 hours. Ans. 
iixercise 265. 


1. How many hours are there (a) from 7 a.m.to lla. m-.: 
(b) from 7 a.m. to 12 mid-day ; (c) from 5 a.m. to 10 a.m. 


2. How many hoursare there (a) from9a.m. to 3 p.m.; 
(b) from 9 a.m. to 9 p.m. ; (c) from 10 a.m. to 11 p.m. ? 


3. How many hours are there (a) from 4a.m.to 7 p.m.; 
(b) from 6 a. m. to 12 mid-night ; (c) from 9 a. m. to 5 a. m. 


4. How many hours are there (a) from 2 p.m.to 10 p.m. ; 
(b) from 2 p. m. to 12 mid-night ; (c) from 1 p. m. to 3 a.m. ? 


5. How many hours are there (a) from mid-night to 4a. m. ; 
(d) from 8 p.m. to 9 a.m.; (c) from 5p. m.to7a.m.? 


| “A starts from a place P at 8 a.m. and travels towards . 
another place Q at 5 miles an hour and reaches it at 4p.m. If B 
starts from P at 9 a. m. and travels towards Q at 4 miles an hour, 
when will he reach Q ? 


Midel 2.—How many hours are there from 7 a.m, on 
Monday to 5 p. m. on Tuesday P 


Solution. 
From 7 a. m. on Monday to 7 a. m. on Tuesday 
there are 24 hrs. 
From 7 a. m. on Tuesday to 12 noon on Tuesday 
there are 6 hrs. 
And from 12 noon on Tuesday to 5 p. m. on Tues- 
day there are 5 hrs. 


*. from 7 a.m. on Monday to 5 p. m. on Tusday 
« there are 35 hrs. Ams. . 


* To the Teacher—The pupil may first be taught to find out 
that there are 4 hours from 8 a. m. to 12 mid-day by counting on 
the fingers, beginning: with 9 and saying nine, ten, eleven, twelve, 
and then he may be made to see that 4 can be got by subtracting 
8 from 12. 


Similarly to find the number of hours from 12 mid-day to. 
p.m., the pupil must be taught to begin counting from one. 
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Eixerciss 265—(continucd). 


7. How many hours are there (a) from 6 a. m. on Monday to 
4 p. m. on Tuesday; (b) from 8 a.m. on Tuesday to 5 p. m. on 
Wednesday; (c) from 11 a.m. on Wednesday to 7 p.m. on 
Thursday ? 


8. How many hours are there (z) from 6 p. m. on Monday to 
j2 mid-night on Wednesday; (b) from 4 p.m. on Friday to 
jl p. m. on Saturday; (¢) from 3 a. m. on Saturday to 3 p. m. on 

-Sunday ? 


9. How many hours are there (az) from 2 p. m. on Monday to 
5 a.m.on Wednesday; (b) from 6a. m. on Tuesday to 12 mid- 
night on Thursday (c) from 10 p. m. on Wednesday to 7 a.m. on 
Saturday ? 
“10 A train starts from a station M. at 8 p.m. on Monday and 
reaches a another station T 53 hours after starting. On what day 
and at what hour does it reach T ? 
‘ L.A train leaves R at 5 a.m. on Saturday for Qa distance 
1,452 miles and travels at an average rate of 22 miles an hour 
including stoppages. On what day and at what hour does it 
‘teach Q? 


Model 3.—If£ the firat day of a month fall on a Monday, 
what other days of the month will fall on the same day P 
And what day of the week will ba the 18:b of the month P 


Solution. 


Since there are 7 days in a week, the days of a month falling on 
the same week day as the first should be the days next to the 7th, 
14th, 21st and 28th days. 


Hence the days of the month required are the 8th, 15th, 22nd 
and 29th. Ans. 
Again, since Monday isthe first day of the month, we say 


‘‘Monday to Monday inclusive 15, Tuesday 16, Wednesday 
17, Thursday 18.’ Thus it is seen that the 18th of the month falls 


-ena Tharsday. Ans. 

Model 4—-1f the first of January be a Wedoesiay, what 
day of the week will ba the first of the next month 
February P 

? Solution. 
Since January has 31 days, we say “ from Wednesday to Wed- 


-nesday (inclusive) 29 days ; Thursday 30; Friday 31.’’ Hence it 
is seen that the Ist of February will fall on Saturday. Ams. 
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Bxorcise 265—(continucd). 


12. If the Ist of a month falls on Saturday, what other days of 
the month will fall on the same week day ? 


13 Ifa month begins on Wednesday, what day of the week 
will be (a) the 17th, (b) the 20th, (c) the 12th, (d) the 25th, (¢) the 
31st of the month ? 


14. If the month of April begins on a Friday, what daye of the 
month will fall on Monday ? 


15. How many Saturdays are there in a month (a) of 28 days, 
(b) of 29 days, (c) of 30 days, (d) of 31 days, supposing the Ist day 
of the month to be (i) a Sunday, (ii) a Monday, (iii) a Tuesday, 
(iv) a Wednesday, (v) a Thursday, (vi) a Friday, (vii) a Saturday ? 


16. If inacertain year the first of May falls ona Tuesday, on 
what day will (a) the Ist of June, (b) the Ist of July, (c) the first of 
August fall ? 


17. If ina leap year the Ist of February falls on a Monday, on 
what day of the week will the 18th of March fall ? 


18. Ifthe lst January 1916 fell on a Saturday, name the day 
of the week on which the Ist day of each of the other eleven 
months of the year fall ? 





CHAPTER LII. 


The Mariner’s Compass. 


272. The Mariner’s Compass is an instrument consisting 
of a maguetised needle and a card on which 32 directions of 
the sky are marked. It is used to seer ships, by tue needle 
indicating the absolute direction of the ship at any given 
time, 


273. The four cardinal points :— 


Draw a horizontal line AB from left to rvight and a vertical 
line CD downwards to cut AB at right ansles at O. Then the 
four lines OB, OC, OA, OD will respectively denote the four 
directions East, North, West, South. 


Norse 1.—_The contractions for East, North, West, South are 
E., N., W., S., respectively. 


Nove 2.—The four cardinal points may also be shown by 
folding a paper circle into 4 equal sectors or quadrants, unfolding 


£5 
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it, and spreading it flat, so that the creases may show the four 
directions. 


Exercise —What is the magnitude of the angle between any 
one of the above 4 directions and the next one? 


274. The eight chief points of the sky :— 


Cut out a paper circle, fold it into 
8 equal sectors, spread it out flat and ; 
mark the creases as in figure 51. You te 4 | 
will see that there are 8 lines proceeding oa 
in eight different directions from the centre 
of the circle, whose names are indicated 
by the contraction -., N -E., etc. 





Exercise.—What isthe magnitude of the angle between any 
one of the above 8 directions and the next one? And of the 
angles between (1) N.-E. andS.-E., (2) N.-W. andS., (3) E. and 
N.-W., (4) S.-W. and N.-E, 


275. Yhe sixteen chief points of the Mariner's Com. 
p2ss :— 


(za) In Figure 52 the 16 
chief points of the Mariner's 
ak Compass are shown. What is 
ater magnitude of the angle 
between any two adjacent 
ee BE directions ? And between the 
| following directions? N.-E. 
ese and ESS2E.. S25 -Wo"and 
W., S.-W.;N,N.-E. and W.; 

N. and S., S.-E.; and so on. 


(6) Make a card-board’ 
model of Figure 52. 





Revision Examples. 


A. 


1. Write down the number 23090600 in words according to 
‘(i) the English System of Numeration, (ii) the Indian System. 


2. Find the difference between three thousand three hun- 
dred and thirty millions, and seventeen million seven hun- 
dred thousand and seventy-seven and three-fourths. Express 

‘this difference in words according to the Indian System of 
Numeration. 

3. Express in words the numbers 140°2035, 2°000054. 

4. Explain the terms local value and intrinsic value by 
‘means of examples. 

5. Show that, in an integer ora decimal, the value of any 
digit is greater than the value of all the figures that follow it. 

6. Write down the greatest and least whole numbers of 
-6 digits. 

7. Write down the greatest and least decimals (less than 1) of 
5 decimal places. 

8. How many thousands are therein 5 lakhs? How many 
lakhs in 2 millions? How many millions in 15 crores ? How 
many lakhs in 25 crores ? 

9. How many tenths are there in 42°33? How many hune- 
.dredths ? 

10. How many units are there in 2°465 lakhs ? 


11. Show that 248609 units = 248°609 thousands = 248609 
lakhs = °248609 million. 


12. How many crores are there in 987654321 units ? 


13. Ifa metre = 39'37079 inches, how many inches are there 
in (i) a Kilometre, (ii) in a Decametre, (iii) in a centimetre, 
{iv) ina millimetre ? 


14. The population of a country is 15545723. Express this 
{a) in lakhs, (6) in millions, (c) in hundred thousands. 


15. If 5640 = 5000x + 600y + 40z, what is the value of 


x, 9, Z, supposing that x, y, 2 are powers of 10 ? 


16. If x,y, 2 denote the digits of a number of three digits 
taken in order from the /eft, express the value of the number in 
terms of x, y, 2. 


17. Express as a decimal the value of — 


4 3 l l 2 8 
(2) i00 * {000 * tooo ©) jos + qos + jor 
Lay 


18. If 4305 = a + {00 ie aon what is the value of Ke 
-y, and z? 
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19. Express the decimal ‘205406 as the sum of vulgar fractions: 
having 10, 100, etc., as their denominators. 


20. Represent the number 264 on squared paper, taking l 
small square to denote the unit. 


21. Represent the number 47 on squared paper taking 5 small 
squares to represent the unit. 


B. 


1. Write down in a tabular form the number of flat surfaces, 
curved surfaces, solid angles, plane angles, straight edges and 
curved edges of each of the following solids:— 


Cuboid, sphere, cone, cylinder, hemi-sphere. 


2. Draw rough free-hand sketches of a cuboid, a cube, a 
cylinder, and a cone. 


3. Draw the vet of a box with lid whose length, breadth, and 
height are 2 inches, 1} inches, and 1 inch. 


4. Draw the net of a box without lid whose length, breadth 
and height are 8cm., 5 cm., and 2 cm. 


5. Draw a line 10 cm. long and measure it in inches. 
6. Draw with the protractor angles of 65°, 90°, 125°. 


7. What is the magnitude of the angle between any two 
adjacent ones of the (1) eight cardinal ponts of the sky, (2) 16 
points of the mariner’s compass. 


8. Draw ast. line AB and from any point C in it draw a line 
CD, so that (a) Z BCD may be li times as large as Z ACD, (6) 
7 BCD may be 15° less than Z ACD. 


9. From any point in any line and onthe same side of it draw 
two st. lines, so that the three acute angles formed thereby may 
be equal to each other. 


10. Draw two st. lines to cut each other, so that one of the 
4 angles so formed may be 20° 30'. What must be the magnitude 
of each of the other three angles? Verify by measurement. 


11. From the centre O ofa circle draw three radii OA. OB 
and OC, so that Zs AOB, BOC, COA may be equal to each 
other. Join AB, BC, CAand compare their lengths. Also 
measure the angles ABC, BCA, CAB. 


12, Describe a @ of 4" diameter. From the centre O draw the 
radii OA, OB so that Z AOB may be 60°. Join AB: and from O 
drop the perpendicular OC on AB. Measure AB and OC and the 
angles at A, B and C. 
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13. Describe a rectangle 8 cm. by 6 cm. and draw their 
diagonals. Prove by measurement that the diagonals are equal 
to each other and bisect each other. 

14. Describe a © of 7 cm. radius. Draw in it two diameters at 
rt. angles to each other. Join the ends of the four radii in order 
and show by measurement that the figure so formed is a square. 

15. Describe a @ of 2'5// radius. Draw two diameters in it at. 
rt. angles to each other. From the ends of the diameters draw 
st. lines at right angles to them and produce these lines till they 
meet one another. Prove by measurements that the figure so 
formed is a square. 

16, Describe a@ and draw within it two diameters cutting 
each other obliquely, and join their ends in order. Show by 
measurements that the figure so formed is a rectangle. 


17. Draw a 10cm. square, draw its diagonals, and describe a 
circle with the point of intersection of the diagonals as centre and 
one-half of any diagonal as radius. 


18. Describe a 9 cm. square and join the mid-points of each 
pair of opposite sides. Show by measurement that these two 
st. lines bisect each other at right angles, and describe a circle 
with the point of intersection of these two lines as centre and with 
half of any one of them as radius. 


C: 


1. Prove graphically by means of small squares (each of 
which denotes the unit) taken on squared paper or of small. 
squares drawn free-hand on plain paper, that— 

(1) 45+3)=4X5+4X3. 

(2) 374+4+3)=3X%7+3xX4-+ 3. 

(3) [9 3 eae 2 Oe 3 OX 8 2 xX ao KS. 

(4) G43 Se 2 KS x 3 3. 

(5) 4X3 = 3% 4. 

(6) FX 3K 413 X 2 ee. 

(7)* 2° X 3% = (2 XK 3)? or 6: 

(8) 3(8 —5) = 3X8 —3 X35. 

(9) 4 (10 —-4— 2) =4X 10—4° —4 X 2. 

- * Take a square containing 4 small squares. Place by its side 


9 more squares of the same size forming a rectangle. Then . 
place below this rectangle two more rectangles of the same size. 
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2 Simplify the following expressions :— 
(1) 495—(39 X 3 + 18). (2) 4°51 (24+ 15) — (1 — ‘004). 
(3) 23 (17 — 12 + 4) — (5+ 4)”. (4) 100 — 240 (2—1'8603). 


3. Inaschool of 321 children the fee income for a certain 
year was Rs. 789; the salary of the teachers amounted to 
Rs. 3,000 : the rent for the building was Rs. 250; and other ex- 
penses came to Rs. 489. What was the average cost to the 
manager of educating a child during that year ? 


4. Fill apthe column of increase or decrease of population in 
the sub-joined table showing the population of 5 towns according 


to oe Census of 1911 and of 1921. 














| | Ta pata: all in Population in Increase shown 
Town. | P i 1911. P 92] by -+ and 
oa ts, teeta Oe decrease by — 
eae So pa Sees a5 Aas 4 

is 38,412 40,072 | dbeye 2 

| B 55,819 SLO seta) ss vans cm | 
| | 
ee 80,004 78 S75o oD) aT ae | 
| | 

ae 41,843 45,088 pos Ape... | 
eae 1,80,435 99,706 = 





5. The product of two numbers is 77762223. If one of them 
is 7777, find the other. 


6. Add together 450°4, 325°86, 159°08 and 64°66: from the 
sum subtract 75'84; divide the remainder by 16; and multiply 
the quotient by 15. 


7. Divide 29458 by 315 using factors; and write down the 
- quotient and the entire remainder. Also verify your answer. 
8. Divide 5659°5 by 1848 using factors. 
9. From one lakh subtract 301 times 231°205. 
10. What number multiplied by 25 will produce the product 

_ of :037 and 3000 ? 

11. Find in lakhs of rupees the cost of 324 acres of land at 
Rs. 1,525 per acre. 


12. Taking the speed ofthe earth i in its orbit round the sun 
to be 19°5 miles per second, find in millions of miles its speed 


per day. 
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13. Find, by the shortest method, the value of—. 


(a) 2345125. (b) 87650 +25. = (c) 1205;5, x30. 
(d) 5608997. (c) 50469+125. (Sf) 3760541412. 
(8) Rs. 2-15-6X36. (h) 3907508. (i) 50°76 424. 


(j) 40543%14412.  (k) 45°00625 X696. 


14. Find the divisor when the dividend is Rs. 209-3-9, the 
quotient is Rs. 3-4-3 and the remainder is 3 as. 9 pies. 


15. {£27 times a number increased by 27°839 be 100, what is 
33 times the number decreased by 419? 

16. Find the dividend when the divisor is 333, the quotient 
ia twice the divisor and the remainder is one-third of the 
quotient. 

17. Fromthe sum of the greatest and least of the three 
decimals ‘8991, 1°001, 9002, subtract the intermediate decimal. 
By how much does this remainder {all short of unity ? 


18. Subtract the smallest decimal (less than 1) of 5 places 
from the largest decimal (less than 1) of 4 places What decimal 
should be added to this difference to make unity ? 


19, Find, by the shortest method, the value of— 
(1) 1686 X 35+ 2314 x 35; (2) 2076 * 49 — 157649. 
2) C120. 2729 88 +725 K72. 


20. In every period of 400 years there are 97 leap years. How 
many days are there in such a period ? 


21. The population of a country containing 25,400 sq. miles is 
4,327,890. What isthe average population (as far as 2 places 
of decimals) per sq. mile? 

_ An estate containing 43,500 acres of wet land yielded 
64,07,869 kalams of paddy in a certain year. What was the 
average produce per acre in that year, correct to the nearest 
kalam ? 

93. Find the difference between the local values of (a) the 
two 8’s in 128030586 and (b) the two 65’s in 26500 ° 104365. 

94. Subtract the number consisting of 5 sixes from the smallest 
number of 6 digits, and add the remainder to the largest number 
of 5 digits. 

25. Divideto 5 places of decimals in the quotient the difference 
between 2'0457 and 3°054 by the sum of 4005, 12°0834 and 
-9116. 

26. If 2 ciphers be added toa number, it is increased in value 


by 44055. Show that the number is 445. 
16 
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27. If 3 ciphers be added to a number, it is increased in value 


by 3401595. Find the number. 


28. Fill up the omitted items in the following table of statis- 
tics of a certain railway in the first quarter of the years 1921 and 


ees 


No. of pas- | No. of pas. Increase or Decrease in 


1922 over 1921, Increase 
Month. |sengers car-|)sengers car- |; < : 
ried in 1921.ried in 1922, PORE Genoted by #]us and 


Decrease by minus. 











\] anuary yt sala ae Ps + 35,428 
February 8,77 ,054 7,99,849 | cual ach 
Tidaeeh:.. th ati, 6,90,450 | — 1,00,048 


Total for ek 











See ENED 


the 3 eoe@reeeooeeoG ~; == Cee eeeereeeoee 


months 


29. The top of a tower which is 250 ft. high is reached by 333 
steps. What is the average height of each step in feet as far as 
3 places of decimals ? 


30. The area of a District is 7235 sq. miles. If the population 
be 1700356; find, to the nearest integer, the number of people per 
square mile. . 


3). What decimal multiplied by 125 will give the sum of 
1°375, °0937, 2°465, and °4375 ? 


32. How often does a child’s heart beatin 6 years of 365 days 
each, supposing that the number of beats is 140 a minute during 
the first 3 years and 120 during the next 3 years ? 


33. A certain number, when divided by 143, leaves a remain- 
der 125: what will be the remainder when it is divided by 13 ? 


34. If a train travels 24045 kilometres per hour, how far will 
it travel in 24 hours ? 


35. Ifa railway truck weighs 7°234 tons, what is the weight of 
25 trucks ? 


36. The population of 5 towns is 40546 millions, 8-8406 
millions, ‘94365 million, 1:00463 millions and 554321 millions. 
Find the average population of these towns in millions to 3 
places of decimals. 


37. A boat can sail in still water at 6°7 miles an hour. [If it 
sails up a river whose speed is 3'2 miles an hour, how far will it 
gail up in 12 hrs.? And how far will it sail down the river in the 
same time ? 
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38. Taking the diameter of the earth as 7912°345 miles, find 
‘the See of the planet Jupiter which is 11 times that of the 
eart 

39. Find the smallest number which when multiplied by 7 will 
produce a number consisting wholly of 9's. 


40. Write down at sight the quotients of 666666 divided by 
(a) 66, (b) 666. 


41. Express in Kilometres the diameter of the earth, taking it 
as 7920 miles and a mile as equal to ‘674 Km. [Multiply by the 
factors of 7920. | 

42. What is the height of a flight of steps composed of 25 steps, 
-each 20°204 cm. high ? 


43. If 35 yds. = 32 metres, find up to 3 places of decimals the 
number of metres equal to a yard, and the number of yards equal 
‘to a metre. 

44, Aman travels 1534 Km. ina certain direction, then goes 
‘back 3°9 Km., and again goes 10 05 Km. in the original direction. 
-How far is he now.from:-the starting point ? 


45. Find, without multiplication, the value of 625 * 625 ~ 
125 & 125. 125. Z 


. From the sum of £305-7-63, £ 7050-10-73, £7305-0-94, 
< a 17-2: subtract the product as £ 79-18-22 50, 


ind, correct to a pie, the average of Rs. 7,925-7-3, 
Re. ites. Rs. 2,456-0-10, Rs. 3,459-8-7, 


. How many pairs of cows at Rs. 75-8-6a head can be 
ought for Rs. 2175-0-0 and what sum will remain over ? 


4, I buya bottle of liquid medicine containing 8 ounces. If-a 
-dose is 10 minims and | take 3 doses a day, for how many days 
will the bottle of medicine last me ? 


5. How many tea-spoonfuls are there in 1 1b. of liquid 
‘medicine? And how many table-spoonfuls? 


6. Reduce (a) 4 fur 5 chains 20 yds. to yards; (b) 3 fur. 4 
-chains 80 links to links; (c) 1300 yds. to fur., chains and yds.; 
(d) 4052 links to fur., chains and links. 


7. Find the sum of 7 fur. 3ch. 12 yds, 2fur. 7 ch. 8 yds., 
5 fur. 9 ch. 15 yds. and subtract it from 20 fur. 21 yds. 


8. Subtract 12 fur. 8 ch. 72 links from the sum of 8 fur. 15 ch. 
-48 links, 4 fur. 20 ch. 55 links, and 18 ch. 72 links. 


9. How often should Rs. 2-8-0 be added to Rs. 325-8.0 in 
_order that the sum my be Rs. 638 ? 
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10. A boy boughta fountain-pen for Rs. 3-8-0 and sold it for 
Re. 1-12 as. and 5 exercise-bocks worth Rs. 4-9-0 a dozen. How 
much did he gain ? 


11. Fill up the omitted items in the following table of statistics 
of a certain railway for 3 years :— 








Year. | Gross Earnings. | Working esa Net Earnings. 


1921 | Rs. 75,20, 304-9.8, Rs. 48,44, 105.6-10 | Rs 
POOEP 4 Ris vinta belmrvrcta Rs. 50,00,750-4-0 





Peete esrere sree eee teed 


Rs. 39,45,015-6-4 








1923 | Rs. ee PSs he to eae Rs. 29 49 800-5-5 
Total for er 
the 3 yrs. Rs aie ielesererelele:etejeraveteral eerie Rs Sistesa ate ee etoiaisbiteneie ecerelereste Rs. 











erru pS RS 0 TRATES 


12. How many times is £55-11-34 contained in £2712-13-6, 
and how much remains over? 


13. Ifa gallon of water weighs 10 1b., and 1 cubic foot of water 
weighs 1000 oz., show that 1 cub. ft. of water = 6°25 gallons 


14. A man walks at the rate of 96 steps per minute and each 


step is 2 ft. 10 in. long; how many minutes will he take to walk 
4 miles 63 chains 6 yds. ? 


15. A bicyle wheel 88 inches in circumference makes 120 
revolutions per minute. What is its speed in miles per hour ? 


16. Find the difference between the average length of a month 
in the first and second halves of the year 1924. 


17. Two pieces of cloth of the same length cost Rs. 30-10-0 and 
Rs. 55-5-0 respectively , if the price of the second is Rs. 2-12-3' 
per yard, what is the price of the first per yard? 


18. A gentleman has in his drawer 20 piles of rupees, each 
containing 15. His servant steals them and puts in their place 
20 piles, each consisting of 14 half-anna pieces with a rupee at 
the top. How much does the gentleman lose ? 


What would have been his Joss if he had 15 piles of 20 rupees 


each ? 


19. If 1 kilometre = 0°6214 mile, find tke length of 350 Km. 


(a) in miles, (b) in yards. 


20. Divide 27 mds. 4 wis. 4 srs. of sugar into 48 equal parts 
and find the valve of one of these farts at 3 as. € p’es a seer. 
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21. Jhaveto send to London £42-10-0 through a bank, when 
i1 = Rs, 16. If the bank charges Rs. 5 for sending the money, 
what sum shall I have to pay the bank ? 


22. Bought 12 vis. of coffee at Rs. 2-4-6 a viss and 18 vis. at 
Rs. 2 8-0 a viss. Whatis the average cost, correct to a pie, of 
l viss ? 

23. A merchant buys 51 yards of cloth at Re. 1-8-0 a yard and 
sells it at Re. 1-12-0 a yard. If in selling he uses a yard-measure 
which is 2 inches too short, what is his gain ? 


24. If the Ceylon rupee is divided into 100 equal parts called 
cents, how many cents will a man gain per rupee by buying 
plantains at Re. 1-20 cents psr hundred and selling them at 373 
cents per score ? 


25.) Tf I buy a house for Rs. 4,500 and sell it for Rs. 5,210, what 
iS My gain per rupee, correct toa pie? And what is my gain 
per Rs. 100, correct to a rupee ? 


26. 1 exchange an old copper vessel weighing 24} seers for 
a new one weighing 20 seers. If the price per seer of the old 
vessel is 6 as. and of the new vessel 10} as., what sum should I 
pay the bazaarman ? 


27. Which is the cheaper kind of coffee, 5 vis. for Rs. 11-15-4 
or 3 vis. 10 pal. for Rs. 8-9-7 ? 


28. Which is the greater speed, 30 miles an hour or 16 yards 
per second ? 


29. Which is the cheaper kind of cloth, one costing Rs. 50 and 
lasting for 2} years, or one costing Rs. 40 and lasting for 
1} years ? 


30. Which is the cheaper carpet, one which is 7 cubits by 2 
cubits and costs Rs. 10, or one which is 6 cubits by 2°5 cubits and 
costs Rs. 11 ? . 


1, Prove, without actual division, that (a) 1785 is divisible 


by 105, (b) 27720 by 360, (c) 19404 by 396. 


2. By what digit must the asterisk (star mark) in 235* 78 be 
replaced so that the number may be divisible (a) by 3, (b) by 9, 
(c} by 11, (d) by 6? 

3. Show, without actual division, that the remainder after 


dividing (a) 123074 by 4 is 2, (b) 2090675 by 8 is 3, (c) 476845 by 
9 is 5, (ad) 9805679 by 11 is 4, (e) 435088 by 25 is 13. 


4. By resolution into Jrime factors, show that (a) 11025 is a 
perfect square, (b) 2744 isa perfect cube, (c) 45036is both a 
perfect sguare and a perfect cube. 
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5. Shcew, without actual division, that (a2) 52425 end £0475 
are divisible by 75, (b) 52425 and §334(0 are divisible ky 225. 

6. Find, without actual division, the least number of | digit 
that must be added to 765432 to make the sum divisible ky 11, 


and (b) the least number that must be subtracted from 18065 to 
make the remainder divisible by 25. 


7. Find, by resolution into factors— 


(a) Two consecutive numbers whose product is 484, two 
consecutive Odd numbers whose product is 675, and two consecu- 
tive even numbers whose product is 1680. 

(b) Three consecutive numbers of which the product is $020, 
three consecutive odd numbers of which the procuct is 12075, 
and three consecutive even numbers of which the product is, 
2688, 

8. Find the sum of three consecutive numbers whose product 
is 7980. 

9. Find the least number by which 17 must be multiplied to 
produce a number exactly divisible by 136. 

10. What is the least number by which 2475 must be multi- 
plied, so that the product may bea perfect square? 

11. What is the least number by which 8820 must be divided, 
so that the quotient may be a fer/ect square ? 

12. Find the least number by which 23625 must be (a) 
multiplied or (6) divided, so that the product or quoticnt may 
be a perfect cube. 

13. Explain, by means of examples, the difference between 
prime numbers and numbers that are prime to one another. 

14. Divide 325, 400, and 500 by 25 and examine whether the 


quotients are prime to one another. 


15. Divide Rs. 72-8-0 and Rs. 40-12-6 by Rs. 4-8-6 and 
determine whether the quotients are prime to each other, 
F. 
1. Resolve 6615 and 3888 into prime factors and express them 
as the product of powers of prime numbers. 
2. Find the G. C. M.andL. C.M. of 1122 and 1836 (a) by 
resolving the numbers into prime factors, () by the Divison: 
Method. Examine whether the quotients obtained by dividing: 
the given numbers by the G. C.M. found are prime to one 
another. ' 
3. Find the G. C. M.endL.C. M. of Rs. 2-€-0 end Rs. 6-5-4. 


Verify your answer. 
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4. Find theL. C. M. of 12, 18, 20, 30, 45 and 81. 
5. Find the G. C. M. and L. C. M. of 1725, 1500 and 900. 
6, Find all the numbers of which 42 is the L. C. M. 


7. Find the largest area that can divide both a cawmzi and an 
acre exactly. 


8. Taking the kilometre as 3388 ft., and the knot as 5082 ft., 
show that the least integral number of miles containing an exact 
number of knots or kilometres is77 miles. Find the number of 
knots and kilometres in 77 miles. 


9. What sum is the same multiple of 7s. that 15384 is of 12 ? 


10. Prove by an example that a common factor of two numbers 
is also a common factor of (a) their sum, (0) their difference, (c) 
the sum of any multiples of them, (d) the difference of any of 
their multiples. 

{Note that the abeve: holds good in the case of more than two: 
numbers also. | 


11. What is the greatest length of the square bricks required 
for paving the floor of a room 20 {t. 8 inches by 13 ft. 4 inches ? 
And what will be their cost, at Rs. 15 per hundred ? 


12. What is the greatest length of the square-shaped Cuddapah 
slabs required for paving a hall 60 ft. long and 21 ft. broad ? And 
how many such slabs will be required ? 


13. A rectangular sheet of copper is 600 mm. long and 275 mm. 
broad. Into how many square pieces of the largest possible size 
can it be cut ? | 

14. What is the smallest sum of money which can be changed 
into an integral number of shillings, or half-rupess, or francs ? 

[ils. = 12 as. 6 pies; 1 franc = 10 annas.| How many coins of 
each kind can be had for each such sum ? 


15. (a) What must be the smallest area of a floor so that it may 
be paved with an integra] number of bricks either | ft. square or 
15 inch square? And how many bricks of each kind will be 
required ? 


(b) What must be the smallest area of a floor which can be 
paved with an integral number of bricks 9 inch square, or 12// by 
8// or 6 inch square ? 


16. If you divide 400 by a certain number the remainder is 9; 
if you divide 590 by the same number the remainder is 15. Find 
the number. 


17. What is the smallest qnantity of coffee which, when packed 


in sacks holding 2 mds., or [4 mds., or 14 mds., leaves in each case 
a residue of 15 seers ? 
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18. Find a sum of money between Rs. 300 and Rs. 400, which 
when divided by Rs. 3-4-0 or by Rs. 5-4-0 leaves a remainder 
Rs. 2-4-0. 

19. Find two numbers between 3000 and 10000 which shall 
be divisible by each of the numbers 5, 7, 9 and 11. 


20. _ Show that the Jeast number of 4 digits that is a common 
multiple of 5, 6 and 11 is 1320 and that the greatest such number 
is 9900. 

21k: Find a number between 500 and 1000, which is a multiple 
of 7 and is such that whether divided by 4,5 or 6 it leaves @ 
remainder 1. 

22. Find all the numbers of 4 digits that contain each of the 
numbers 3, 7, 9 and 11 an exact number of times. 


_23. Show by an example that the product of any two numbers 
is equal to the product of their L. C. M. and G. C. M. 


24. The product of two numbers is 216000 and their G. C. M. 
is 60. Find their L. C. M. 


25. Show that 36, which divides three numbers 21 times, 25 
times and 27 times exactly, cannot be their G. C.M. and find 
their G.C. M. Show also that 36 canbe the G. C. M. of the Ist 
and 2nd of the same numbers and also of the 2nd and 3rd, 
but not of the Ist and 3rd. 


G. 


1. Represent graphically by means of lines or rectangles 
divided into equal parts the following vulgar fractions and 
decimals. 


(a) 3/4, (b) “4, (c) 02, (d) 15. 


2. Prove graphically by means of lines or rectangles divided 
into equal parts that— 


az=xy OH ()e+h =i}. 
(et ae Wextod& () 4x 3 = 712, 


3. Find a fraction intermediate to = and a 


eceD 
— 


> 


bole 


4. Reduce ay to its lowest terms by two methods. 


2145 
5. Which is the greater of or ue ? And by how much ? 
be op 355 - = 


6. Arrange the fractions oe - and os in descending order 


of magnitude. 
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7. Simplify the following expressions ;— 


(a) widen + 38. 1) owe + 33). 





(e) Bn of }g1. (7) ay of 2% of 35. 
Be ihiaet 4h.8. rin (ge = oh 

Ags. ibe Deeches he 
(2) 6 (i) a (Ic) eae 


8. Find the value of the following correct to a pie or a 
_penny 


(a) 7 "GE < 17.5.9; (6) Rs. 100-0-6 XK 2. 
(c) £ 49-7-6 + 23. (d) Rs. 25-6-0 + 45 
9. Reduce— 


4s. 8d. to the fraction of a £,and 14 as. 7} pies to the fraction 
-of a rupee. 

10. Reduce (az) £ +; to shillings and pence, (b) Re. 2% to annas 
and pies, (c) ,% mds. to vis., etc. 


11. Reduce (a) Rs. 10-4-6 to the fraction of Rs. 17-2-2, 
(6) 3m. 1cm., to the fraction of 10m. 1 cm. 


oe . 22-8-8 
& 20-15-6 aS O-7 


13. Reduce 22 days 4 hrs. 35 min. 42 sec. to the fraction of 
34 days 20 hrs. 56 min. 6 sec. Hence write down the fraction 
that the latter quantity is of the former. 


14. By what Te must 682 be divided, so that the 
quotient may be 14, 


15. Show that tot i a at of 1,2; guineas = £ 3-13-6. 


at 
H. 





12. Find the value of 


1. Find the value of— 
(a) 5 When x = 133}, y = 858. 


(bd) b+q—r—swhenp = 73,¢ = 12%, r = 8, s = of. 
tc) «2? ++ x% + 1 when x = 27';. 

(qd) xyz when « = 33,9 = 13,2 = qe. 

(e) x(x—y +2) whens = 12°74, y = 3°42, = = 18°68, 
{f) abcd when a = 34, b= 83, c = ;&, d = 100. 

(gs) tx(correct toa pie) when x = Rs. 8-7-7, 
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(h mtn when J = 3}, m = 44, n = 53. 


i(z) 40} x — be when x = 2°375. 
(j) oe = ’ when x = 4}, yp aet Se. 
— d, 
(k) aoe oe 2 (correct to a penny) when x = £ 30-7.8,. 


y = £18-6-0, = = £88-9-10. 
(1) ; when x = Rs. 12-4.0, y = Rs. 18-10-8. 


(m) 1%x in mds., viss, srs., pal. and tolas, when « = 4$ 
wnaunds. 

(x) 8«& + Ay when x= 454 »y = 1288. 

2. Find the value of x when— , 

(a) 2x —17 = 353. (b) 3(x + 1) + (x — 2) = 25. 
(c) 2x-— 27 = 9. (dq) 3 («—5) +5 (4 «— 1) = 18. 
(ec) 123456789 x + 20 = 2222229999. 

(f) 12 xy = 150, andy = 33. 


I, 
1. Find, by Sractice, the cost of — 
| (z) 345 things at Rs. 2-12-6 each. 
(b) 775 things at £ 45-6-4 a hundred. 
(c) 125 things at 10s. 10} d. each. 


2. Make out bills for the following sets of articles (taking the 
cost of each item correc? to a pie) :— 


(az) 3 vis. of coffee at Rs. 9a maund, 2} mds. of surcar at 8 es. 
6 pies a viss, 63 seers of ghee at 5 as. 8 piesa seer, and 3 dozem 
mangoes at 5 pies each. 


(b) 28 oranges at Rs. 2-]-6a dozen, 25 apples at Rs. 8-4-6a. 
score, and 120 limes at Rs. 7-8-0 a hundred. 


(c) 12 palams of pepper at Re. 1-6-0 a viss, 14 seers of mustard 
seecs at 2 as. 3 pies a seer, 3 measures of salt at 53 as. a marakkal, 
and i vis. of tamarind at Rs. 2a maund. 


J. 
1. Alength of 12°345cm. is cut off 24 times froma wire 
3 metres long. What length remains ? 
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2. Thethickness of abook is6cm 8mm. If each cover is 
2 mm. thick and 6 sheets are 1 mm. thick, show that there are 


364 sheets in the book. 


3. On acertain railway, telegraph posts are 88 metres apart. 
Show that the distance between a post numbered 45 and one 


numbered 154 is 9°592 Kilometres. 
4. The total length of 25 wires is 73°96 metres. If 10 of the 


wires are each 3°04 m.long, what is the length of each of the 
remaining wires ? 

5. Express 4°327 metres (a) as decimetres, (4) as centimetres, 
(c) as millimetres. 


6. Express 140870 mms. as (az) centimetres, (6: Hectometres, 
(c) Kilometres. 


7. Express 1°054 Kms. as (a) Decametres, (b) metres, (c) deci- © 
metres, (d) millimetres. 


8. Subtract the sum of 8m.5 dm. 7 cm., 4dm. 3cm.8 mm., 
1 Dm. 4 cm., and 1 Hm. 2 Dm. 3 mm. from 2 Km. 


9. Multiply 4m. 6cm. 8mm. by 1155 using factors, and 
divide the product by 117 using short division. 


10. Divide the sum of 1m. 2dm. 3cm.4mm. and 4m. 
3 dm.2 cm. 1 mm. by the difference between 3 m.3dm.1 cm. 
1 mm. and 3 m. 2 dm. 1 cm. 


11. If 1 mile = 1°6093 Km., find in Km., etc, the length of 
56 miles. 


12. A man buys 13°45 metres of cloth for 32°74 francs, 
8:04 m. for 25:40 fr, and 3°51 m. for 12°02 fr. What is the average 


price of a metre of cloth ? 


13. From: a_ piece of wire 200°322 metres long, lengths 
2°325 m., 37°6cm., 101°1 dm., and 7°521 Dm. are cut off. What is 


- the length of the remaining piece ? 


14. A is 1°564 metres high, B is 1°32 cm. higher than A, and 
C is 2°8 mm. higher than B. What is the height of C? And what 
is the difference between the heights of A and C in mm. ? 


15. Aman walks along a road first 2345 metres, then 68 
Decametres, then 82 Hectometres, then 80 Kilometres. How 
much further will he have to walk to make up 20 Kilometres ? 


K. 
1. Prove graphically that (a) 1 sq. ft. = 144 sq. inches, (b) 
1 sq. metre = 100 sq. decimetres. 
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2. Find the area of (a) a 4 ft. 2 in. square in square inches, 
‘(b) a rectangle 6 ft. by 3 ft. 4inches in sq. inches, (c) of a rectangle 
1 m. 2 cm. by 2 dm. in sq. centimetres. 


3. Find the volume of (a) a 5" cube in cubic inches, (b) a 
caboid 3 yds 1 ft. by 1 yd. 2 ft. by 1 yd. 2 ft. in cubic feet, (c) a 


cuboid 4 m. by 2 m. by 8 cm. in cubic centimetres. 


4. The area of the floor of a room is 1290 sq. ft. If the length 
be 60 ft., what is the breadth ? 


3. The volume of a beam of wood is 1440 cubic inches. 


If the length is 10 ft. and breadth 4 inches, find the thickness. 


6. Find the length ofa side of a square which has the same 
area as a rectangle whose length is 60 cm. and breadth 15 cm. 


7. Find the length of an edge of acube which has the same 
volume asa cuboid 9 in. X 8 in. X 3 in. 


8. Find the cost of whitewashing a wall 24 ft. by 10 ft. at 3 as. 
per sq. ft. 
. 9. Find the cost of varnishing the six faces of a cubical 
block of wood whose edge is 1 ft. 3 inches at 8 pies per sq. foot. 
Also find the weight of the block at ‘2 palams per cubic inch. 


_ 10. A rectangular cistern 5 ft. long, 4 ft. broad and 3 ft. deep 
is full of water. If a cubic foot of water weighs 1000 oz., find 
‘the weight of the water in tons. etc. 


_ 11. From a tin sheet 3 ft. square a piece 10 inches by 8 inches 
“ts cut off. What fraction of the whole sheet does this piece 
form ? 
12. From a cuboidal block of wood 20 cm. X 12 cm. X 8 cm. 
4 : a cube is cut off. What fraction of the whole block is 
Lert: { 


L 


1. If : of an estate is worth one lakh of rupees, what is 7g of 
it worth ? 


2. £3 mds, 3 vis. of brass vessels cost Rs. 85, what will be the 
cost of 1 md 6 vis. 2 srs. ? 


3. If a train travels 42 miles 4 fur. in 1 hr. 25 min., how far will 


tt ran in 2hrs 10 min.? And what time will it take to run 
21 miles 2 fur, ? 


4. If 12 mencan diga pondin 55 days, in how many days 
can 22 men digit? And how many men will be required te 
dig in 8+ days? 

5. After spending 2 of my money | have £21-16-8 left. What 

.sum had lat first? Verify your answer. 
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6. Divide Rs. 1000 between A and B, so that B may have 


22 times as much as A. 


7. Divid» the number 19 9824 into two parts, so that one part 
may be twice as large as the other, 


8. A has 2ofa property: he gives away ? of his share to 
B, and the remainder to C. What fraction of the whole property’ 


does C get? And what is its value, if the whole property is 
worth Rs. 25,000 ? 


9. A purchases } of a ship, B 4 and C the remainder. If C 
pays Rs. 1,31,250 for his share of the ship, what is the value of 
the whole ship ? 


10, The fore-wheels of a carriage are 10 ft. 3 in. and the hind. 
wheels 14 ft. in circumference. How many revolutions will the 
hind-wheel make when the fore-wheels make 320 revolutions ? 


11. If apples are bought at Rs. 21-8-3 a hundred and are sold 
at Rs, 3-2-6 a dozen, making a profit of Rs. 12-12-0, find the 


number of apples bought and sold. 


12. What is the monthly net income of a man whose annual 
gross income 1s Rs. 2050 and who pays an income-tax of + pies in. 
the rupee ? 

13. If after paying an income-tax of 5 pies in the rupee a 
gentleman has a net income of Rs. 350-10-0, what is his gross. 
income ? 

14. How far can a cyclist travel from 8 a.m. to 3 p.m, if he 
rests on the way for half an hour and travels at the rate of 123° 
miles an hour during the first 3 hours and at 102 miles an hour 
during the rest of the time ? 


15. If in a common year the first of February falls on a Sunday, 
on what day of the week will the 14th April of the same year 
fall ? 

16. If the Ist January 1924 fell on a Tuesday, name the day 
of the week on which each of the next 6 months feil. 


17. If a carpet 63 cubits long and 34 cubits broad costs. 
Rs, 17-5-4, what will be the cost of a carpet 5 ft. by 3 ft. 


18. Ifa block of a certain kind of wood 1 ft. by 10 in, by 9 in., 
weighs 4 vis. 1 sr., how much will a block of the same wood 1 ft. 
6 in. by 1 ft. 3 in. by 8 in. weigh? 


19, If a piece of land 33 yds. square yields 33% kalams of paddy, 
what is the yield per acre in kalams? | 


20. If it takes a certain number of men 120 hours to dig a 
cubical trench 13 ft.6in. long, how many hours will it take the 
same number of men to dig another cubical trench 9 ft, long? 
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M. 
(To be solved by using x, and answers to be verificd.) 


1. [take a number, subtract 7 from it, multiply the remainder 


by 4, and get 52. What is the number ? 


2. If Il add 10 to a certain number and divide the sum by 6, 
1 get 25, What is the number ? 


3. The square of a number increased by 86 is equal to 11111. 
Find the number. 
4. lf I subtract 47 from the cube of acertain number, | get 


250000. What is the number ? 


5. Ifa cipher be affixed to a certain number it is increased in 


value by 2997. What is that number ? 


6. The sum of two numbers is 750. If one of the numbers 
exceeds the other by 35, find the two numbers. 


7. The sum of two numbers is 707'94. If one of them is less 
than the other by 101'1, find the two numbers. 


8. If the sum of four consecutive numbers is 4106, find the 
numbers. 

9. The sum of three numbers is 192. If the 2nd number 
exceeds the first by 12, andthe 3rd number exceeds the second 
by 18, find the three numbers. 


10. If 21 times a certain number increased by ‘005 is 105°11, 
what is 30 times the number decreased by ‘05 ? 


11. The sum of two numbers is 165°78 and their difference is 


10°38. Find the two numbers. 


12. The sum of two quantities is 150m. 6cm. and their 
difference is 85m.4dm.8cm. What are the two quantities ? 


N 


1. Draw a horizontal line AB and from points C, D and E in 
it, draw vertical lines to represent the heights of 3 mountains 
which are 5,400 ft., 6,200 ft., and 4,800 ft. high. [Scale: 1 cm. 
to 1000 ft.] 

2. Draw vertical lines to represent the populations of 4 towns 
A,B, Cand D which are 510,000, 470,000, 30,000 and 32,000. 
(Scale: 1// to 10,000 people. | 


3. The readings of a thermometer at different hours of a 
certain day were 70°, 65°, 78°, 82°, and 77°. Draw vertical lines 
to represent these temperatures. [Scale: 1 cm. to 10°.] 


4. Draw a vertical line AB and from points C, D, E and F in it, 
draw horizontal lines to represent the lengths of 4 rivers which 
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are 800 miles, 575 miles, 625 miles, and 550 miles. [Scale: 1 cm. 
to 50 miles. |] 
5. Draw a horizontal line to represent the breadth of a river 
1°2 miles broad, representing a furlong by 5 mm. 


6. Draw ast. line 2" long to represent 10 ft. and produce it, so 
that the entire line may represent 12 ft. 6 in. 


7. Draw the net of the four walls of a rectangular room 60 ft. 


long, 45 ft. broad, and 24 ft. high. [Scale: 1 cm. to 10 ft.] 


8. A rectangle 5” by 33// represents a court-yard on the scale 
-of } inch to 8 ft. What are the length and breadth of the court- 
yard? And what is its area in sq. ft. ? 


9. On acertain map the distance between two places is 2'4 
inches. If 1 inch on the map represents 79,200 inches, find the 
actual distance between the two places in miles. 


10. A plan of a district is drawn to the scale of Linch to 10 
miles. Find in miles the distance between two places which are 
42 inches apart on the plan. Find also the distance on the plan 
payee two other places which are 39 miles distant from each 
other. 

11, How many feet of actual distance are represented by an 
inch on a map in which two places 25 miles apart are found to be 
11 inches from each other ? 


12. Examine some maps in your Atlas and note how the scale 
.of each map is shown. 

The scale of a map inan Atlas is 1 : 6,000,000, How many 
miles is this to an itch? And how many Kilometres toa 
centimetre ? 

13. A map is drawn to the scale of 100 miles to an inch. 
Draw a diagram that will enable you to read on the map (correct 
to 10 miles) distances up to 600 miles. 


14. Draw aplan of a rectangular plank 6 ft. long and 4'5 ft. 
broad on the scale of 1 cm, to 1 ft. Measure the diagonal of the 
plan and infer from it the diagonal of the plank. 


15. Draw a plan ofa circular race course 320 yards in diameter 
on any convenient scale, Draw two radii OA, OB at an angle 
of 60° and join AB. Measure AB on the plan and hence determine 
the distance between two posts fixed on the course at points 
corresponding to A and B on the plan. 


16. From a town P two roads proceed at right angles to each 
other. A town Q is situated on one of the roads at a distance of 
24 miles from P and another town R is situated on the other road 
at a distance of 10 miles from P. Find by means of a plan drawn 
to scale the straight line distance between Q and R. 
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17. Ifin Fig.53 AD represents 30 yds., 
what length is denoted by each of the 
other 4 lines ? 

18. If the same figure represents a 
rectangular field (scale: 1 to 1000), find 
its perimeter®* and diagonal in feet and 
inches. 





Pin. woo: 


O. 


1. Show that aclock striking only hours strikes 156 times a 
day. How often does it strike in a leap year ? 


2. How many inches are there in the circumference of the 
earth which is 24856 miles? Express the answer in words 
according to (i) the English system of Numeration, (ii) the Indian 
system. 

3. The value of a franc is 9'd. and of a dollar 4s. 27. Express 
the sum of 480 francs and 150 dollars in English Money. Also. 
express the answer in Indian Money taking £1 as equivalent to 
Rs. 15. 

4, How many seconds are there ina lunar month, which 
contains 29 days 12 hrs. 44 min. 3 seconds ? 


5. The mean solar year consists of thirty-one million five 
hundred and fifty-six thousand nine hundred and twenty-six 
seconds. Express this in days, hours, minutes, and seconds. 


6. (a) When the moon is eclipsed the earth is between it and 
the sun. Find the distance of the sun from the moon ata lunar 
eclipse, the distance of the moon from the earth being 238793 
miles and the distance of the earth from the sun 91430000 miles. 


(b) When the sun is eclipsed, the moon is between it and 
the earth. Find the distance of the moon from the sun at a 
solar eclipse. 
7. The polar diameter of the earth is 41708710 ft. long, and 
the equatorial diameter 41848380 ft. long; express the difference 
between the two diameters in miles, yds., feet. 


8. From 365 days 6 hrs. subtract 365 days 5 hrs. 48 min. 
46 secs.; and multiply the result by 400. 

9. (a) Find the sum of the complements of the angles 
31° 49'53" and 65° 43! 21". 

(>) Find the difference between the supplements of the angles 


134° 31' 28" and 89° 13' 53”. 


=~ 


* Sum of the four sides. 


Rr 
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10. (a) Reduce 1 lb. Avoirdupois to lb., oz., dwt., gr. Troy. 
(b) Reduce 31500 grains Troy to lb., oz. Avoir. 


11. One Kilogram of gunpowder costs 9s., and the charge for 
a gun is 6 grams. How many charges will £ 1-2-6 worth of pow- 
der furnish? [1 Kilogram = 1,000 grams. |] 


12. If one chain of wire weighs 1°2 maunds and one mile of it 
costs Rs. 200, how much will 200 mds. of wire cost ? 


13. If £100 = 2042 German Marks, find, to the nearest penny, 
the value of 1,200 Marks. 


14. A gallon of water weighs 10 Ib , and a cubic foot of water 
weighs 1,000 oz. How many gallons are there in ‘256 cub. ft. ? 


15. A person left a town X for Y at 8-30 a.m. and travelled the 
first 24 miles by rail at 20 miles an hour and the remaining 10 
miles on foot at 1/60f that rate. At what o’clock did he arrive 
at Y ? | 

16. Acooly works for 8 hrs. inthe day and 2} hrs. in the 
night on five of the week days (Monday to Friday) and for only 
4 hrs. in the day on Saturday. If his weekly wages be Rs. 8-10-0, 
find his wages per hour of work done in the night, given that he 
is paid at the rate of 2 as. per hour of work done in the night. 


17. If 64 metres = 70 yards. how many yards and decimals of 
a yard are equal to 500 metres ? 


18. Find by the shortest method the sum of seven consecutive 


odd numbers of which 1001 is the middle one. 
19. If 89cm. = 35 inches, find the length of 40cm. in inches 


up to 3 places of decimals. 


20. When a number is divided successively by 2, 3,5 and 7, 
the respective remainders are 1, 2, 3 and 4. What will the remain- 
der be if the same number is divided at once by 210? 


21. A labourer pledges a jewel with a money-lender and 
borrows from him Rs. 3, undertaking to repay the loan with 
interest at 6 pies per month per rupee. If he wants to redeem 
the jewel 2 years 8 months after the date of the loan, what sum 
will he have to pay the money-lender ? 


22. Fill up the blanks in the following sums :— 


Magic Square.! Addition. Multiplication. Division. 








rete (b) 
22*6* | 833% #1 


#920 * 5 
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23. Fill up the blanks in the following short division 
sums :-— 





(a) *)3542% (b) 8)**#* # * * 
7) **** — Remainder 5 7)* * ¥ # ¥_6 

*** — Remainder 2 5)* ** 5 
Complete remainder 17 513 —3 


24. A man starts from a place P at 8 a. m. and travels towards 
another place Q at 5 miles an hour and reaches it at 4 p.m. If 
another person starts from P at 9a. m. and travels towards Q at 
4 miles an hour, when will he reach Q ? 


25. After spending ¢ of my moneyI have Rs. 72-8-0 left. 
What sum had [ at first? Verify your answer. 


26. A man gives away } of his property to his son and ? to his 
daughter. If he has Rs. 40,000 left, what is the value of the 


whole of his property ? Verify your answer. 


27. A person takes 99 steps in a minute each 30 inches long. 
How many miles and yards does he walk in an hour ? 


28. A certain sum of money was divided equally among 
80 men and another sum equal to the first was divided equally 
among acertain number of women. If each man received 8 as. 
6 pies and each woman 6 as. 8 pies, find the number of women. 


29. The distance between two towns, which are known to be 
60 miles apart, measures 32 inches ona map. Find the scale of 
the map. [State the answer as so many miles to an inch.] 


30. Aman is 56 years old. Twenty years ago he was thrice 
as old as his son then was. What is the son’s present age? And 
what was the age of the father when the son was born? 


31. Find the weight of a goods train consisting of two engines 
weighing 40°4 tons each, 12 empty wagons weighing 6°2 tons 
each, and 48 loaded wagons each of which contains goods 
weighing 10 tons. Find also the total length of the train in 
furlongs, supposing the length of each engine and each wagon 
including the couplings to be 30 ft. and 21 ft. respectively. 


32. A railway passenger counts the telegraph posts on the line 
as he passes them. If they are 88 yds. apart and the train is 
going at 48 miles an hour, how many will he pass per minute ? 


33. Take a sum of money (Rs. As. P.) less than Rs. 12. Under 
this write the sum obtained by interchanging the rupees and 
pies. Subtract the smaller of these from the greater. Interchange 
the rupees and pies in this difference and add the two together. 
What isthe final result? Repeat this Excercise with different 


sums of money. 
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34. Calculate, correct to a shilling or an anna, the value per 
-diem of the following incomes :— 

(a) £1000 a year. (ob) Rs. 200 per month. 

[Take a year of 366 days and a month of 31 days. ] 


35. The velocity of light is 186,330 miles per second. The 
distance of the sun from the earth is 92,900,000 miles. Find, to 
ithe nearest second, the time taken by light to travel from the sun 
‘to the earth. 

36. Explain how the following rule is got:—‘ The number of 
annas in the price of a viss is equal to twice the number of 
rupees in the price of a maund.’ 

Apply this rule to find the price of a viss of a substance, whena 
maund of it costs (a) Rs. 4; (b) Rs. 21; (c) Rs. 3-2 as. 


37. Three persons A, B, and C go out ona pleasuretrip. A 
pays all the travelling expenses amounting to Rs. 4-10-0; B pays 
Rs. 9-12-0 for their food; and C pays all the other expenses 
amounting to Rs. 21-4-0. If the total expenses are to be paid by 
the three in equal proportions, find how much should be paid by 
each of A and C to B. 


38. Fill in the missing numbers in the following division 





sums :— 
(1) -- *)33423 (2) 8) *##¥ eee 
7)****_ Remainder 5 7) ¥#¥#R_6 
 **%*—Remainder 2 5) ##**#—_5 
Complete Remainder 17. 513—3. 


39. If in acertain year, the population of the United Kingdom 
‘was 42 million and the amount of the national ‘debt 760 million 
‘pounds sterling, how much was it per head of population to the 
‘mearest penny ? 

40. Simplify the following expressions by the shortest 
‘method ;— 

W273 t33. ft) Sta tat ae &. 

41. Find how many revolutions a minute the wheel of a 
‘railway engine makes when the speed of the train is 36 miles an 
hour, given that the circumference of the wheel is 220 inches. 


42. A bicyclist rides first up-hill for 15 miles at 12 miles an 
hour, then on level ground for 20 miles at 15 miles an hour, and 
‘then down-hill for 12 miles at 18 miles an hour. How long will 
‘the whole journey take ? And what will be the time taken for the 
return journey ? 


43. Express a speed of 60 miles per hour in feet per second. 
44. A person started from X at acertain hour and travelled 


‘towards Y at 6 miles an hour and reached Y at 7-35 p.m. If the 
distance from X to Y was 32 miles, when did he start from X 2? 
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45. A gramophone together with 10 plates of music costs. 


Rs. 150, and with 15 plates Rs. 1623. What will be the cost of the 
gramophone with 25 plates? 


46. A vessel contains 4 seers of milk mixed with 2 seers of 
water. What fraction of the whole quantity is the milk? If we 
add 2 seers of water and 2 seers of milk to this mixture, what 
fraction of the resulting mixture is the milk contained in it ? 


47. A millionaire’s income ?s said to be at the rate of 5 pence 
asecond. What is it fora month of 30 days? 


48. Find the sum of all the numbers between 400 and 600 
which are divisible by 19. 


49. Express in crores the product of 16, 64, 125, and 625. 
2 2 
Sb Sidi a satis africa ae 


i = 9409 and m = 10609. 


. 2 7 2 7 
51. Find the difference between s + 10 and x 10° 
52. Take (i) an improper fraction, (ii) a proper fraction, and 
find whether its value is increased or decreased by adding the 
sameé integer to both numerator and denominator. 


53. Four fruits are placed on the ground in a line at a distance 
of 20 yards from each other and a cup is placed in the same line 
at a distance of 30 yards from the first fruit. A boy starts from the 
cup, runs up to the first fruit and carries it to the cup, then the 
second fruit, and so on to the fourth. How many yards does he 
run on the whole? And what time does he take, supposing he 
rans at 2} yds. a second and halts at each fruit for } a second ? 


54. (a) Find a number mid-way between (i) 1200 and 1800, 
(ii) 885 and 712, 


(bo) Find a fraction with denominator 24, intermediate in 
value to 2 and 3. 





when’ « = 97, . 9 103; 


55. If we write down a number with an even number of digits 
and take away the last digit and place tt at the beginning of the 
number, the sum of the number thus formed and the original 
number will be divisble by 11. Tlustrate this. 


56. The charge for an urgent telegram is one rupee 8 as. for 
the first 12 words and 2 annas for every additional word. Find 
the number of words in an urgent telegram which costs Rs. 3-8-0. 

57. How many telegraphic posts will be required for wires 


extending 73 miles 3 fur. 16 poles, supposing the interval between 
any two posts to be 99 ft.? [A pole = 53 yds.] 


58. Find the frime factors of 496, and hence find all the num- 
bers that will exactly divide 496 (including unity and excluding 


496). And show that the sum of all these factors is 496. 


‘ REVISION EXAMPLES, 261 


59. Draw a rectangle 27'5 cm. by 240 cm. Find by measure- 
‘ment the length of its diagonal. Also find its perimeter. 


60. Taking the diameter of the earth as 7912 miles, the dis- 
‘tance of the moon from the earth as 59 times the radius of the 
earth, and the distance of the sun from the earth as 399 times the 
distance of the moon, find in millions of miles the distance of the 
-sun from the earth. 


61. The product of two numbers is 760069388. one of them 
being 26078. Show that their sum divided by 1534 is 36. 


62. A loaded waggon weighs 2 tons 3 cwt. 3 qrs. 9 lb.; the 
waggon by itself weighs 18 cwt. 3 qrs. 14 lb. ; the load consists of 
215 packages, each of the same weight. Find the weight of each 
package. 

63. A ruler | foot long is divided into 16 equal parts by red 
lines, and into 10 equal parts by blue lines. What is the distance 
between the first red line and the first blue line. 


64. Write out the measures of length in the metric system. 
Point out their advantages over the English measures of length. 
‘Give examples. 


“65. A ball of string contains 120 ft.; how many pieces each 
5% ft. long can be cut from it, and what length will be left ? 


66. If one pound of copper can be coined into 24 penny pieces, 
how many penny pieces may be coined from a ton of copper, 
-and what will be their value ? 


67. Ifmy annual expenditure is £4,453, how much less per 
day do 1 spend in a leap year than in an ordinary year? 


68. How many times round a garden 100 ft. long and 76 ft. 
‘broad will make a walk of 3 miles? 


69. Which is the faster and by how many yards per minute, a 
torpedo boat with a speed of 30 knots, or a motor car travelling at 


35 miles an hour? {A knot = 6080 ft. | 


70. The South Indian Railway system consists of (i) 446 mile® 
.of broad gauge (or 5/ 6'/ gauge), (ii) 1218 miles of metre gauge 
(or 3’ 32°" gauge), and (ili) 99 miles of narrow gauge (or 2’ 6” 
gauge). ; 

lf the average cost of laying the line be 14 lakhs of rupees per 
mile of the broad gauge, 1 lakh of rupees per mile of the metre 
gauge, and 4 of alakh of rupees per mile of the narrow gauge, 
‘nd (correct to a crore of rupees) the total cost of laying the 
whole length. 


71. Thirty pipes each 20 ft. long are fitted together, each pipe 
overlapping the next by 2 inches. Find the length from end 
‘to end, 
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72. Re-write the following multiplication sums, supplying: 
the missing figures :— 











9 12 * 4 
22*6* #2 ()96 26272 98*56 














73. Supply the missing figuresin the following division 
sums :— 


(a) | (>) (c) 
7 )RRK KK | 9)28*7* 8)33** ] 
0949 —4 | *1 *4—3 *20*—5 


74. Astarted from a place X at 11-40 a.m. and travelled to- 
wards another place. Y at 6 miles an hour and reached Y at 7-10 
p. m. B started from X at a certain hour and travelling towards: 
Y at 4 miles an hour, reached it at the same time asA. When 


did B start from X ? 


75. A boy was born on the 11th May 1908. When will he 
have just completed his 18th year? His 21st year ? 


76. If in acertain leap year the Ist of May fell on a Monday, 
on what day of the week did the Ist of the four previous months 
fall? 7 

77. If in acertdin year the 12th of October fell on a Saturday, 
on what day of the week did the 12th of September, August and’ 
July fall in the same year? 


78. From the ferfetual calendar on the next page, find the 
day of the week corresponding to ‘@) April 15, 1910, (b) June 12, 
1875, (c) September 27, 1900, (d) January 1, 1916. 


PERPETUAL CALENDAR.* 263 

* A perpetual calendar 
is one that can be used 
perpetually or over a wide 
range of years. The one 
given here covers a period 
of 150 years from 1851 to 
2000. 


Method of using the 
Calendar.—Suppose we 
wish to find the day of 
the week corresponding 
to (say) the 2lst August, 
1915. Find the letter of 











































































1915, 


TRIE SE PEI LL LT a TY BP AES CEE A RT SET FE ST TIT | 


It is B. Then find 







Aug. | C D E Rae on | B | B opposite August in the 
fae eee Weak cal ieee os aated OU ey ameinthie: Then below it 
Sep. | F G A B C D.E | you. find Sunday which 

oS oot a 9 EN eR pee AN MAR RE oa are 8 of the 
Oct. | A Bae DIE F | G | month, from which you 
Ree coimeetaa ier A iis oe hl see ute required 
oe ek | G|.A 1B.) .C | day te Seturday. © 
—___-| ——-| —- -| —— -|-—- -|- |---| Nors:—In leap years 
Dec.| F G;/A |B cj D E | use the first letter for 
First. | | | January and February 
day ea Sat. | Fri. Phu. Wed. Tue. mon, Sun} and the second letter for 
month | 
Hae tae eam ge the other months. 
1376BA] lwin | 1y2oB [9b Be SAO 
1852 DC 1877 G 1902 D 1927 A 1952 ED | 1977A 
1853 B 1878 F 1903 C | 1928GF | 1953C 1978 G 
1854 A 1879 E 1904 BA | 1929 F 1954B 1979 F 
1855 G 1880 DC | 1905G 1930 D 1955 A 1980 ED 
1856 FE 1881 B 1906 F 193100 1956°GFiv P98 1'C 
1857 D 1882 A 1907 E 1932 BA|, 19574E 1982 B 
1858 C 1883 G 1908 DC 1933 G 1958 D 1983 Af 
1859 B 1884 FE 1909 B 1934 F 1959 C 1984 GF } 
1860 AG 1885 D 1910 A 1935 E 1960 BA 1985 E 
1861 F 1886 C 1911 G 1936 DC 1961G 1286 D 
1862 E 1887 B 1912 FE | 1937 B 1962 F 1987 Cf 
1863 D 1888 AG| 1913D 1938 A 19635). 1988 BA 
1864 CB 1889 F 1914 C 1939 G 1964 Dc 1989 G 
1865 A 1890 E 1915B 1940 FE 1965 B 1990 F 
1866 1891 D 1916 AG; 1941D 1966 A 1991 E 
1867 F 1892 CB 1917 F 1942 C 1967 G 1992 DC 
1868 ED 1893 A 1918 E 1943 B 1968 FE: 1993 B 
1869 C | i894G 1919D | 1944AG) 1969D 1994 A 
1870 B 1895 F | 1920 CB 1945 F 1970 C 1995 G 
1871 A 1896 ED | 1921 A 1946 E 1971 B 1996 FE 
1872 GF 1897 C 1922G 1947 D 1972 AG | {(997D 
1873 E 1898 B 1923 F 1948 CB | 1973 F 1998 C 
1874 D 1899 A 1924 ED| 1949A | 1974 E 1999B f 
1875 C 1900 G 1925 C 1950 G 1975 D 2000 AG 
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Ey Ve LEE eT 


Hxercise 1, 


(a) 1. Five thousand, nine hundred and fourteen. 2, Eighty- 
two thousand, nine hundred and one. 3. Ninety thousand and 
five. 4. Twenty thousand, and nine hundred. 


(b) 1. Six lakhs, fifty thousand, and nine hundred. 2. Five 


crores. ®. Three crores, three lakhs, three thousand and three. 


(c) 1. Thirty-two millions, four hundred and fifty-nine thousand 
six hundred. 2. Eighteen millions. one hundred and fifty 
thousand and nine. 3. Four hundred and ten millions, eight 
handred and sixty-five thousand. 


(7) 1. 2,999. Two thousand nine hundred and ninety-nine, 
2. 75,606. Seventy-five thousand six hundred and six. 3. 40,404. 
Forty thousand four hundred and four. 4. 60,000. Sixty thousand. 


(ce) 1. Ten thousand. 2. (a) One lakh. (b) One hundred 
thousand. 3. (a) Ten lakhs. (b) One million. 4. (a) One lakh, 
sixty-nine thousand, seven hundred and sixty-five. (b) One 
hundred and sixty-nine thousand seven hundred and sixty-five. 
5. (a) Seven lakhs seventy-six thousand seven hundred and 
five. ‘b) Seven hundred and seventy-six thousand seven hundred 
and five. 6. (a) Forty-one lakhs seventy-five thousand nine 
hundred and sixty. (b) Four millions one hundred and _ seventy- 
five thousand nine hundred and sixty. 7. (a) Twenty lakhs. 
(6) Twomillions. 8. (a) Sixteen lakhs and nine. (b) One million 
six hundred thousand and nine. 9. (a) One crore eighty-five 
lakhs and seventy-six thousand. (b) Eighteen millions five 
hundred and seventy-six thousand. 10. (a) Six crores forty 
Jakhs five thousand and four. (b) Sixty-four millions five thousand 
and four 11. (a) One hundred and sixty-five crores. (b) One 
thousand six hundred and fifty millions. 42. (a) Eleven crores 
eleven lakhs eleven thousand and eleven. (b) one hundred and 
eleven millions one hundred and eleven thousand and eleven. 


(g) 1. 4 ten thousands, 4 thousands, 4 hundreds, 4 tens, 
4 units. 2. 7 thousands. | hundred, 5 tens, 6 units. %. 8 thou- 
sands, 6 tens, 7 units. 4. 2 ten thousands, 8 tens, 6 units. 


(i) Million. 
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Exercises 2. 


1. Greatest, 9999, 99999, 999999 etc.; least, 1000, 10000, 
100000, etc. 2. Greatest, 8653; least, 3568; 6385, 5836. 3. 
Greatest, 69997 ; least, 60007. 4. Greatest, 49999; least, 40000. 
Greatest, 99994; least, 10004. 5. 541,514, 451, 415, 154, 145 (in 
descending order). 6. 443, 434, 344. 7. 5544, 5454, 5445, 
4554, 4545, 4455. 

Hxercise 3. 
(a) 1. 1,00,00,000. 2. 2,00,000. 3. 11,000,000. 4. 1,04,940. 
12,80,606. 6. 3,75,00,900. 7. 7,005,490,006. 8. 375,07,00,500. 
9. 13,000000, 10. 200,0000000. 11. 120,0040940. 12. 90,090019. 

(b) 1.7 ciphers. 2. 6 ciphers. 3. 6 ciphers. 

(c) #&. 100 lakhs, 10 millions. 2. 10 lakhs. 3. 100 thousands. 
4. 200 lakhs; 2 crores. &. 3000 lakhs; 30 crores. 6. 900 lakhs: 
9 crores. 

Kxercise 16, 
1D) eo AO USS. 7982 Ae): 155s. Aalst (ey YSUe 2277 
Bxervise 17. 


(az) 1. 200000. 23. 17203. 3. 11490. 4. 204576. 5. 254401. 

6. 65058007. (b) 4545095. 
Bxercias 18. 

(a) 1. (a) 9561. (b) 9581. 2. (a) 15547. (b) 9869. 3. (az) 22933. 
(b) 18132. 

(b) 1. 87245. 2. 155959. 3. 12624. 4. 87306. &. 61028. 
6. 142459. 7. 92673. 8. 81577. 9. 58902. 10. 28551. 

(c) Rows, 723, 536, 1162, 906, 1182; Grand Total 4509, 

Columns, 979, 808, 1238, 1484: Grand Total 4509. 


4oKercise 21. 
(b) 1. 163. 2, 423. 
Exercise 22, 
(a) 1. 703. 2. 2443. 3. 684. 4. 2347. 5. 74374. 
(b) 36031647. 
Exercise 25. 
ia) 4. 153.. 2. TI00.. 3.6208. 4 ae a os Ma, 
6. 196°5. (b) 469°5. 
, Exercise 29. 
{e) 1. Females — 154 millions; excess — 7 millions. 


2. 215000 miles. 
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Exercise 30. 


(z) 1. 190309, 2. 110995. 3. 775271. 4, 13692. 5. 530865: 
6. 888889. 7, 388889. 8. 425463 (b) 1039416. (c) 1. 86. 
2.06132, 3.106789... 4. 45678. wld) 14.5669.) .2).183335.. 
(ec) 13280 feet. (/) 4. 17795. 2. 1878. 3.2510. 4. 10611. 
6.3777. 

Exercise 34. 

1. 6213. 2. 407. 3. 3491. 4. 8483. 5. 453. 6. 100¢.. 
7. 828073. 8. 2353. 

ExerGise 37. 

(a): 1. 9°5....8, 52°38. -.3.- 1033. -4:.42°8. 5.:1625°7, 6. 24-2. 
B2262'Os > (Bod... 1055.22 2.0153:9i.0(c) 49°35: SRZ.¢ (d))359'8. 


Exercise 38. 


1. 90001. 2. 499986. 3. 9990. 4. 555. 5. 983335. 6. 15545. 
7. 133333. 8. 829460. 9. 39400. 


EBxercise 44. 


1. 9000. 2. 45000. 3. 6400. 4. 12000. 5. 100000-. 

6. 1440000. 7. 128000. 8. 7000. 
Mrerciss 45. 

(A) 12. 39420. 2. 17376. 3. 114504. 4. 18072. 5. 35640. 
6. 356800. 7. 1328000. 8. 96400000. 

(B) 1. 4860. 2, 213024. 3. 38465. 4. 240240. &. 728514. 
6. 334565. 7. 6666666606. 8, 44444444445, 9, 36144. 
40. 17666. 11. 52488. 12. 88375. 13. 2217600. 14. 45600000.. 
15. 166320000. 

Exercise 46. ) 

(A) 1. 94976. 2. 89535. 3. 303030. 4. 79920. §S. 336330: 
6. 117491. 7. 337834. 8. 83220. 9. 566889. 10. 104976. 
i), 231301, 12.. 207956, 

(B) 1. 39312. 2. 106172., 3. 90092. 4. 116128. 5. 128960, 
6. 225700. 7. 652839. 8. 287448. 9. 256036. 10. 306838. 
11. 826281. 12. 968820. 13. 475896. 14, 2422040, 
15. 4032048. 16. 4102050. 17.:6057090. 18. 9054081. 
19, 511225. 20. 193600. 21. 56325025. 

(C) 1. 10080000. 2. 113400000. 3. 46690000. 4. 40300000. 
5. 734400000. 6. 193600000. 7. 81991000. 8. 387500000.. 
9. 918090000. 10. 11902500. 11. 20250000. 12. 6432040000.. 
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Exercises 47. 


1. 543600, 2. 122200. 3. 93636. 4. 937500000. 8. 1417500000. 
6. 1458000000. 7. 8400000000. 8. 4173281. 9. 8365427. 


Exercise 48. 
1. 7245. 2. 316260. 3. 254448. 4. 786984. 


Exercise 49, 


ey Ow BAS: BS. 20 ee OF SOr Ors. Wi 4c Bee BS, 
1 So. 9 FhS.. Fe.. I. 


Exercise 50. 


(A) 1. 6105. 2. 23313. 3. 7007. 4. 60060. 5. 33600. 
6. 44440. 7. 88830. 8. 40061. 9, 500067. 10. 5555555505. 
Lk. 33333333334. , 

(B) 1. 9835595. 2. 5026005. 3. 17784441. 4. 82420030. 
5. 4461534. 6. 10372600. 7. 5332114. 8. 2107441 9. 32148168. 
10. 90317007. 11. 63561300. 12. 340870540. 13. 9247681. 
14. 1764840100. 

Exercise 52. 

(A) 14, 348. 2. 625. 3. 297. 4, 900. 5. 1290. 6. 2512. 
7. 5588. 8S. 1288. 9. 2700. 10. 2560. 11. 10250. 12. 20700. 

(B) 1. 720. 2. 2520. 3.6720. 4. 945. 5. 3840. 6. 1540. 


Exercise 53. 


F575. 2B: 714. 3. 4250" €- 882) S:.648, 6,664. Fi 682 
8. 840. 
Exercise $54—( Oral.) 
t. 144000. 2. 512000. 3. 90000. 4. 216000. 5. 216000000. 
6. 7680000. 7. 25600000. 8. 625000000. 9. 72000000. 
10. 1320000000. 11. 200000000. 12. 100000000. 


Exercise 55. 
(6) 625: 441. 
(ec) 1, 324. 2 484 3S, 529. 4: 361.) So 289. 6. Ioey. 
7. 1225. 8. 1849. 9. 2704. iO 784. 11. 2209. 12. 4096. 


Exercise 56. 

(a) 1. 21025. 2. 16384. R. 62500. 4. 51122500. 
5. 108160000. (b) ft. 1331. 2. 1728. 3. 3375. 4. 4096. 5. 8000. 
6. 15625. 7. 1061208. 8. 1728000. 9. 10648000. 10. 5832000. 
14. 68921. 12. 238328. 
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Exercise 58-—(Ora’.) 


1; Ti 46d. SE TS. 4; 56976) 2629: 6. 227 1150. 
§. 3125. 9. 1914. 10. 2200. 14, 1764. 12. 1575. 


Exercise 60. 
24; 64; 124; 203; 303; 423 ; 564; 72%; 90%; 1104. 
Exercise G1. 
1. 19514. 2. 52824. 3. 26884. 4. 3278. &. 41653. 6 1682. 
7. 147034. °8. 88874. 9. 5242. 
Exercise 64. 
eee ee OS B. 304 Oe 7 elas. oo aoo Bo, 961'6, 
es em Loy 99916, 10, 1226, 2h. 259'o, £a- 12132 
Exercise 67-B. 
1. 669—9. 2. 30805-——10. 3..64053.—6, +4. (3607~7. 
5. 3033—7. 6. 30303—0. 7. 40927—9 8... 120401: 
9. 10288—0. 10. 142857—0. 14. 4404—2. 12. 8333—4. 
13. 13050--5, 14. 2008 —4. 45. 2070—4. 4&6. 3405—20. 
Exercise 68. 


1. 304—0. 2, 108—0, o 3013-0. 4. 2003-0. 
5. 512—2358. 6. 203-0. 7. 3480—103. 8. 987654321—0 
9. 1234567890. 10. 90090090 - 10. £9: 5155--119225; 


12. 224488, #5. 1247-3, 14. 222—666. 
13. 2785903—7. 16. 2282313—50. 17. 2166082—147. 
18. 1574--362. 19. 999499, 20. 1575—0. 


21. 367458—0. 22. 457120—345. 


Exercise 69. 
1. 32—1204. 2. 1506—401. 3. 815—0. 
4. 304—100. 6. 229—137005. 6. 14300—11111, 
7. .58177—132433. 8. 703—74210. 
| Exercise 71. 
179, 25s 3. 5S. 47 ear Gee. 7. 12. 8) 41. 9. 28. 
Exercise 72. 
1. 102—44. 2. 142.045; $%:63—25, 4 120—11. 


5. 1395—103. 6. 612—40. 7. 2120—264. 8&8. 43—67. 
9. 1252--194. 10 392—1617. 11. 149—124. | 2. 17777—486. 
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Exercise 76. 
{a) 1. 793—0. 2. 8ii—0. >. 208}—%. 4. 533-0. 
5. 2148-0. 6. 1823—1. 7. 1433—8. 8. 21}—0. 
9. 1263-2. i0. 753—}. 11. 8863—§. 2. 25013—8. 
(6) 1. 423—0. 2. 1203—0. 3. 428—0. 4. 274—0. 
Exercise 77—(1—8 Orai.) 

(a) 9. 3351—2. 10. 250°7. 11. 6060°6—0. 

12. 73045. 18. 28430—"4. 14, 493'8—"6. 15. 107°5—8 

(6) 1. 36—1°5. 2. 4—S1'5. 3. 20°7—0. 4. 120°4—0, 

(c) 42°2—0. 

Exercise T@—j1—4 Ora! ) 

S. 42. 6. 305. 7. 71. 8. 202. 

Exercise SO. 

1. 180. 2. 4910. 3. 1201. 4. 1429. S. 11111. 6. 83333. 
7. 625000. S. 133338. 9, 106. 10. 1923. 

Exercise 82. 

(a) 1.8. 2. @. (8) 4.18, 2.2. 3.32.” & 25. See. 
Gees. o.oo. S21.” SS). EG” CTR I.” ee eee 
a3. 7. 24. 53. 15. 126. 

Exercise 83. 

1. 145. 2 861. 3. 6569. 4. 4371. 5.1953. 6. 1199. 
7. 3911. 8. 3779. 

Exercise S4—(Orai.) 

465.2. > B46 “424. :S.: SO 6. 4G Oa Fae. 
$. 200. 9.0. 10. 36. 

Exercise $5. 
1. £25. 2. 36 pins. 3. 16 miles. 4. 7‘7 lakhs. 5.40 cows. 


.§. 96 acres, : 
Exercise S6. 


1. Sterms; + 154. +9,—4 2. One term, 8 (6 + 4) +12. 

3. 3 terms, 12, —3 + 4(8+2). 4. 2 terms, — 5, +3 (6+ 5). 

5. One term 4 + 8)($3— 18). 6. 2 terms —(4+1) (4—1),+100. 
Exercise S7. 

a. 140. 2. 23. 3. 6. 4; 1.5. 100. 6. 32, 7.9. 


Exercise 8S. 
oe wee Se BS Ae §.'23... 6.873. 2% 
8. 45. 9. 4. 
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Exercise 93. 
(A) 1.9. 2. No; it must be greater than Rs. 6 the least and 
less than Rs. 14 the greatest of the given numbers. 
(B) 1. Rs 8. 2. 8as.4 pies. 3. 104. 4. 83. 5&. 10 miles. 


6. 7°7 lakhs. | 
(C) 2. 12 years 6 months. 2, 85cm. 3&3. 6 ft. 10 inches. 


Exercise 94. 


(A) 1, 203. 2. 1292. 3, 1474. 4. 2218. 

(B) 1. 454 fruits. 2. 120°29. 3. (a) Rs. 40097, 
(b) Rs. 38013,  (c) Rs. 39055. 4. 532. 

Exercise 95. 

(a) 4. 4245. 2. 12075. 3.°174950. 4. 54345. 5. 756000. 
6. 222000. 7. 437570. 8. 47817. 9. 7596396. 20. 441845. 
11. 712674. 12. 418033. 13. 1226596. 14. 60753924. 
15. 3033125. 16. 969240, 17. 786448. 18. 2104050. 
19. 5150319. 29. 1952775. 21. 3782514. 

(b) 1. 108864. 2. 100440. 3. 585676. 4. 1630902. 
5. 9487044. 6. 5389395. 7. 3013848. 8. 4516344. 9. 4938732, 
10. 10003968. 11. 66719172. 12. 116698320, 

(c) 1. 1489537016. 2. 32752629. 3. 65189474. 4. 1136864832. 
(5. 133226784. 6. 302930775. 7. 3085023540. 8. 340228704. 
‘9. 10261099556. 10. 69279766452. 11. 6348749680. 
12. 40463614268. 83. 499064758192. 14. 105948519424. 
15. 5262877270455. 

(iy POP molQe: BH 22-106, 3 S47n15, 4.85.5, 9042, 
6, 19-470, 7. 101—100. 8. 1519. 9. 86—571, 


Exercise 96. 


1. (a) 23. (b) 3941, 37063. (c) 729963. 

@. (@) 15, 224,9°6. (6) 17804, 9881'2. 

3. (a) 26, 322, 17°6. (b) 3400, 40541, 1777°5. 

4. (a) 17,41. (b) 1279, 33584, 2390'4 (c) 3000, 2063°3. 

5. (a) 15%. (b) 7944. (c) 5848. (a) 202. 

G. (a) 57.) (Oy 1. 3267%.." 2, 2827°4,) (c) '599*7% 

7. (a) Rs. 60. (b) Rs. 1207. (c) Rs. 11154. 

8. (a), 3, 73. (b) 255, 1284, 165, 198$. (c) 123456789 . 

. (a) 180, (b) 1. 37185. 2. 102108. 3. 347328. 4, 16281. 
“10. (a) 101 (6) 30475. (c) 369405. (d) 870480. (ce) 20120. 
11. (a) 9 times Rr. 3. (b) 43 Rr. re,11. (c) 17 times Rr. 35. 
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ta: te) 2 3. (0) 1. 74 es 

eS. 1a) 3, 5. (eye ae a 

4 (a) 8 (6) 75. *(e) 2589. (a) 1737, 

15. (a) 6 (0) 256 (c) 125 

16 (a) 8,6, 3. .(6) 1. 21—35—42. &, 10—757¢--3t: 
17. (a) Rs. 160. (b) Rs. 9000. (c) 960000 miles. 


(7) 3372 rupees. 
18 (a) 240. (b) 2160, (c) 1815 (d) 5898. (e) 525 
19.) - (a) 230. 46) FO. (c) BaD (a) BS: 
20. (a@)-6, 8, 10... (6) 1.4481, TaRy 213. BS. 423% Tbs c20s. 
*. 90:5, 210°3, 3997 
21. (b) 34444, 32222 (c) 1193.7, 666°6 (da) 9674, 732%. 
22. (a) Rs 36 (b) 1. 1826$ rupees. 2. Rs. 859°9. 
(c) 647 rupees. ca 
23. (a) A, Rs. 53.. (b- A, Rs. 316%. (c) A, Rs. 1106; 
B, Rs. 26 B, Rs. 984. B, Rs 246'5 
24. (a) Rs 120,.. (6) 4. 22634. 2.3145°9. (c) 72930: 
25. (a) Re. 2. (6) Rs*722. (c) 150 tins. (7) 30 miles. 
(ce) 15 miles. (7) Rs. 153. (¢) 505. 26. (a) Rs 9. (b) Rs 315. 
(c) 60 pairs (d) Rs. 107. (e) 80 photos 27. (a) 68, (b) 315. 
(c) 2800. (da) 40353. (e) 8. (f) 500 (g) 16415 28. (b) 128. 
Op d2 cfd) 1655. 29, (a), 365.54.) (6) 15h: 31; SOR ey 1758 
293: (@) S23 39:.17% 


Exercise 101. 


1. 78817 pies ; 24264 pies. 2, 14108 qr. as. ; 7057 qr. as. 
3. 560 as.; 2016 pies. 4. Rs 21-11-6; Rs. 16-6-7: Rs. 52-1-4. 
5. 8160d.; 3958¢.; 36210d. 6. 16320¢ ; 349929. 7. 5160d. - 
3000 four-pence. 8. £75-8-9; £30-3-6. 9. £177-16-1: £37-15.0. 
10. 161 gui. 2s. 9d.; 101016g. 148. 384 oz, ; 1184 oz.: 1920 oz, 
42. 3072 dr. ; 89712 oz. 183, 3552 oz. 2240 lb. 14. 4704 ]b.- 
1760 oz. 15 2 qr 4 |b. 4 0z.; 2 cwt.1 qr. 12 lb. 16. 1 ton 6 cwt- 
3 qr. 5 1b.; 1 ton 2 cwt. 16 lb. 17. 30400 grs. 2b. 18. 15201 ers. 
5S Ib. 1 dr. 2 scr.. 18. (a) 2568 gers, ; 41280 grs. (b) 1lb. 10 oz. 
2 dr. 2 grs.; 13.0z. 2 dr. 44 grs. 19. 1080 dwt. 5760 grs. 10565 ers. 
20. 40z.38. dwt. 1 gr; 2)b;: 3lb. 5 dwt. 

20:5 (a) 2720 minims ; 5178 minims, 
20. (b) 20z Odr 40 minims;: 3 oz.: 5 oz. 
20, (c. 8; 16; 44 tea spoons. 20, (7d) 2:6; 13 table spoons. 
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20. (e) 7; 203; 8%; 64 tea-spoons. 

21. 960 tolas; 1600 srs, 22, 2049 tolas. 

23. 6525 palams; 1784 palams, 24. 7401 tolas, 

23 2 mds; 1 md 1v. Isr 1 pal 

26. 4mds 2 v.4 pal. 2 tolas; 5 mds 2 v. 4 sr. 4 pal 2 tolas. 

27. 25864 mea ; 6400 mea. 28. 53006 ol 

29 4kal 5 mar 7 mea ; 2 par. 3 mar, 

30. 89 mar. 5 mea 4 ol.; 2 gar, 55 par 2 mar. 7 mea 

31. 976 gills; 188 gills. 

32. I5gals 2qt 1 pt; 3 gals 3 qt 1 gill 

33. 2272 pints; 10240 gills. 34. 192 pks. 1 gal 3t. 1 gill; 
168 gr 6 bush, 1 pk O'gal 1 qt 1 pt. 2 gills 

35 7860 ft . 10560 ft. 36. 187920 in. ; 63360 in, 

37. Imi 4 fur 137 yds 2 ft 4in; 1! mi 2 fur 201 yds. 1 ft. 

38, 38mi 1364 yds 5 in ; 25 miles 672 yds 1 ft. 

39. 233280 sq ft.; 166680 sq ft 

40. 74926sq ft : 3136320 sq, in 

41. 154sq, yds 2 sq. ft, 128 sq. in ; 3 ac. 3891 sq. yds. 6 sq. ft 

42. 30465 sq. yds. ; 57600 sq ft. 

43. 105720 sq ft.; 115200 sq ft 

44, 1caw 17 gr. 1600 sq. ft. 45. 166 ac 3125 sq. yds. 


46, 127872 cub in ; 40 cub. yds. 825 cub. in.; 3 cub. yds. 
23 cub ft 288 cub in ; 498000 cub in. 


47. 864000 sec. ; 3008 min. 48. 20775 min.; 615600 sec. 
49. Iday 4hrs 6sec ; 3 wks 5days6hrs 7 min. 
50. 10 hrs 5min. 56 sec.: 5wks. 5%. 14730 sec.: 352800 sec. 


52. 11284 min. ; 16205 min. © ae.. 120%: 1979+ say". 
34, Irt angle 35 deg : 3 rt. angles 78 deg.; 4 rt. angles 40 deg:; 
3 rt. angles. 55. 5° 50/; 42° 28'. 


Exercise 102. 

1, 725 pies. 2. 846 pie. 3. 970d 4 966d, 5. 488 pies. 
6. 168 as, 7. 1022 pies. 8 1325d. 9B 542 toi. 10, 140 Ib. 
Af. Ra. 4-6-6. 12. Rs.6-410 13. £2-0-5. 14 £9-106 
415. £6-0-8. 16 Rs,.7-8-8. 17. 425 cents. 18. 16 ac. 70 
cents. 19, 62’, 20, 110°. 21. 180°. 22. 3 rt. angles 30°, 

Exercise 10%. 
egg,” Pe: Re. ABs Ps GE,. Ase wute 
{a) 1, 243114 9 2... 807.4 3 8. 3,846 13 9 
4, 3,832 4 53 5. 1,086 2 82 G, pib47 <2 22 


18 
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ARITHMETIC. 
RS. AS, Pe Rs. AS. P. Rs, AS, Be 
7. 968 8 14 8 4105 9 6} 9. 710 14 7} 
10. 1,729 4 4 22, 28814 0 ‘12, 9977 82 & 
13. 7,406 13 10% 24. 1664 4 33 18 914 2 & 
16. “1,088 Lee By. sy a aE 18. 7,684 2 1 
& RS, AS. P. £ RS. aX =P. 
10;°" 88 eo" a Fe 20, 24 3 12 8 
at. GOT Ce" SG aa. i4 °° 3° Kas 
o5.. oot t ¥ a4. 36° 8 6 % 
zo. 39 2 4121 
R6, AS. P, RS, asm P RS, AS. P, 
Oi 4. 2O0e.. FO. 28 2 1868 3 4 $s. 600 5 it 
4. 1270 8 6 5. 856 ll 2 6. 206 2 Ul 
7,0278% 854 S 959 11 7. 
£. «a od = ah £ s 
(co) (i) 1 23 15 1 @ 248 &§ 8 g, 33888 8 HN 
4. 900 18 10 5. 32819 5& G 1,571 16 8} 
7. 667 O 9% 8 890 12 928 & 21,057 15 
10. 7,989 9 2 a2. 218 10° O28 da: 1068 6 & 
13. 2,000 O O 14.1,865 7 4215. 2,291. 0 
36. 1557 9 4 17. 86 8 5 18. 6526 19 ¢ 
Days. Hrs Min. See. Days. Hrs. Min. See. 
ao 4 OMS) ee ee : Sa ae 
Suet 1 34 ° 36 4, a5 1 33 Ie 
5B 5d 48 4 6 10 «618 2 0 
Te ‘ ) O7 S 10 10 80 36 
9. 4 18 20 44}. 
Wks, Days. Hrs, Wks. Days. Hrs, Wks. Days. Hrs. 
10, 240 13 928. Jd. 6A 3 4 12. 79 0. hii 
15. 28: 2 2 1a. 27 4 og 15. 108 6 623 
16. 38 6 22217. 87 2 og 18. 75 0 4 
Vis, Sr, Pal, Tol. Vis. Sr, Pal, Tol, 
Gir 2. I20-o 76 2 2 .68 2 23 @& 
3 46 4 0 @ 4. 195 1 1 @ 
Rowe, tb oF oe 6 34 0 6 |] 
1 40 O £ "is = 2 2. 
9, 2060 4 1 |} 
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Onan, Mde, Vis, Pal, Gan. Mds. Vis, Pal. 
0.) 3P g 2 24 ik 33 4; 3 359 
12, 58 1 Ll 2 im, le. a < 27¢ 
bant. AF 7 4 89 18, .26 .44 6 34 
L6G. 50 3 4 6 17s 4: 5 Q) D 
18. 58 8 Fy as 
Kal.Mar.Mea,Ol, Kal.Mar.Mea.Ol. K.al.Mar.Mea.Ol. 
Pee eee yl ea ee oe OOS OZ Se 
eee? go ue, Bi Oo ee ee 6 Ans) lee 
eee ee Ok ey ie 7 8 2 
Gar. Par, Mar. Mea. Ol. Gar. Par. Mar Mea. Ol. 
ey eee Slee nD «Orn eo) G2. oD 6 0 
0 a Oe 2 eS TO “ 0 Q 
a ere ey 7 AG 14, 2% 2 3 I 2 
payaso aot 1 4g 16 40 53 4 2 0 
tons. cwt qr. lb. oz. tons. cwt. qr. Ib, oz. 
ey Oe OO 17. 2.2 9 Robe on gw 8 8G 
11 L @ () 4. 4 = 3.7 
Beas 2. 35 .26 () 6.555 4 S&S 16.5 
i, Wh Ge 2,09) 9 8 3 6* OF. 645 
Bi. 0% 2 «fh Boa 10. 10 Sn 3 7% 
14.0 31 os 3. a IZ... 2 Fe 8164 
13, 59 aa, 14, 21 A Be 5 
15. 9 fie OL BG, 4.25). GES 6 ee 
17 14, oe RD. ids oo a,, 10; te es 
lb. oz. dwt, gr. Ib. oz. dwt. gr, lb, oz. dwt. gr. 
Set son ee AS 2b) a Lie Hod B08 - Ge 10 He 
Sa es: O68, Ie? 13a BS 17,244 °% 
Pe SPA 43 > Oe & 6 2 4 16, 
WS ozd dr. ser! ' gt; lb. oz. dr. ger, gr. 
Mmvuny ay. 53° 9 y 4 0) a 4 5. oF 2  D 
See iy 3 Bo 2 HS 4, 3 TA iat oon 
S 14 1! 4) Fin $5 Bs, 2 oe 0 18 
a 7%0.. &3 oie FS. 8, 17 af wm 9g 
ow -6.. 31 TEX EE 99 
gal. gt. pt. gil. gal. qt. pt. gil. gal. qt. pt. gil. 
ro ee eyo ET 2 WO OD, Be 104.0 f pi om 
ae AID 8 a Be TS SD BS 160-8 sO L 
eek. 1. epee: 12-48 2 4 
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(ix) 


ae et ae 


(x) 


Se a 


(xi) 


10. 
A3. 
16. 


{xii) 


9, 
12. 
15. 


veli 


(xiii) 1. 31 


4. 
7. 


c. 

{xiv) 1. 
4. 
fe 


Sas 


i, 
4 
7. 


qr. bush. pk. gal. 
a 2h 
2 de l 
3 1 
4 l 
3 3 
mi, fur. yds. ft. 
33 186 
63 
16 
72 ino 
58 2 
i. yds. ft. in. 
423 


1 
5 I 
7 0 
2 1 


0 
1 


ajo FD 


Ponies 
ac. ro. yds. ft. 
27 1 388 .0 

50 7294 20 
1h 0 564 a1 


ac. yds. ft. in. 


22 1868 7 0 
0 2661 7 18 
10 4425 0 30 


caw. gr. s. ft. 


204 2 1262 
16. (5 (915 
92 9 ~ 690 


s. yds. ft. 
484 
0 2394 
19 1745 
.mah kull. s. ft. 


caw. 


26 


3 2: 78552 e.- 
12 


yds. ft. in. 
16 20 1343 2. 


29 10 1004 5. 
25° 10 1282 4S. 


0 0 


0 10. 
5 13. 
0 18, 
veli_ mah.kuli.s.ft. 


17 S700" 2: 


14 79 90 8. 


ARITHMETIC. 


. bush. pk. gal, at. 
1 


qt. qr 


> 
0 
4 
1 


= Wow o © 
aqQrmh 


in. 


hw 


0 
10 
11 

3 


ml, 


4. 
6. 
8 


yds. ft. in. mi. yds. ft. in.. 


1 011.18 187 0 6 12.19 499 0 11) 
400 2 714. 161416 2 215.17 384 2 10. 


rr 


17. 1814262 1 282-100 t3307 4 2 

ac. ro. yds. ft. ac. ro. yds. ft.. 
2. 251.2 661. 0..Ss «3 4991360 6 
6140 562.00. 625-9) eo clags 
8. 13:0 1048.:2 9.14 2) 3709.5 


ac. yds. ft. in. ac. yds. ft. in. 


11°°15.1874.2. 0. 12: 15,2808 7) 39 
14. 13 2962 3 76 15. 132680 1 86: 
175/15 4075 0/9 


s. ft. 


1582 
i ae 
14 495 


s. yds. ft. 
4204 8 11. 35 
3205 6 14. 19 5160 5 
1578" .5°. LF. (26h 1374908 


veli.mah.kuli. s. ft. 

13. ae 100° 

14. GOD 65: 

14) 84 3B) «135 
in. 


c. ydsq ft. 
19 QO 194 
1 1716: 


caw 


ZO 
a. 71 
S42 37 


“caw 
43 
18 
24 


gr, ett: 
6 157. 
19 2356: 


» OF: 
18 


caw. 
&. 16 
6. 89 
s. yds. ft. 
5980 3 


caw. 


32 16 53° 0 
Loe 25) 76 
12:40, 54.72 


ey yes, ft. inj 
13. 16... 15 


Fo 228959 
Ze A2S So. 


6. 
9: 
3. 
6 17 
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Exercise 104, 


(az) 1. Rs. 4-1-2. 2. Rs. 2-4-6. 3. Rs. 5-9-3. 
4° -$306-5.1, 5. £120-13-7. 6. £530-13-103. 
a 2126-1256. 8. £59.4.9.10. 9. 17 tons 3qrs. 44 Ibs. 
10. 3 tons 3 cwt. 3 qrs. 24 Ibs. 11. 2right Zs 4° 41". 


12. 14° 43/ 49/7, 
(b) 1. 296 lb. 3 oz. O dwt. 3 grains. 








2. 2404 Ib. 4 oz. 6 dwt. 7 gr. 3. 1 oz.0 dr. 1 scr. 19 gr. 
4. 5 vis. 1 sr. 6 pal, 5. 4 cand. 19 mds. 1 -vis. 3 seers. 
6. 11 gr. 395 mar. 2 mea. 3 ol. 7. 7 mar. 5ol. 
8. 4 miles 7 fur. 15 yds. 1 ft. 
9. 1 day 21 hrs, 43 min. 10 sec. 
10. 2003 sq. yds. 2 sq. ft. 11. 3 rt. Zs 419-00". 
er Exercise 105. 
Rs. a. p. Rs. a. p. Rs. a. p. 
12 466, 15-8 2 OU, OU 3. 309 O Ig 
162 4 li Sr og 108 O 5 
324 10 9 | 48 7 3 200 15 8% 
Exercise 106. 
2 Re) a.) ps Re. a.: 'p. Rs. a. p. 
ft. (a) OIA TSH Os (b) 38 2s 9.75 fe) 59 15 9. 
2. (ae O89 tO, tb) 7,207 13 0. (c) 10,296 14 0. 
3. (az) 67,126 2 O. (6) 1,09,079 15 3. (c) 1,76,206 1 3. 
-4. (az) £2,09,917 8 9. 5. (a) £14,614 O Q. 
(6) £3,41,329 3 4. (6) £10,656 O 10. 
(c) £5,51,246 12 1. (c) £25,270 O 10. 
-&. (az) 4 tons 11] cwt. 11 Ib. (b) 6 tons I cwt. 1 qr. 24 Ib. 


(c) 12 tons 2 cwt 3 qrs. 20 |b. 

7. (a) 18 tons 6 cwt. 3 qrs. 6 lb. 12 oz. 
(5) 30 tons 11 cwt. 1 qr. 11 Ib. 4 oz. 
(c) 48 tons 18 cwt 0 qr. 18 lb. 0 oz. 

8. (a) 1 can. 18 mds. 4 vis. 33 pal. 
(o) 3 can. 10 mds, 1 vis. 20 pal. 
(c)®5 can. 8 mds. 6 vis. 13 pal. 

9. (a) 4 can. 2 mds. 4 vis. 9 pal. | tola., 
(b) 20 can. 12 mds. 5 vis. 6 pal. 2 tol. 
(c) 24can. 15 mds. | vis. 16 pal. 0 tol. 
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10. 


12. 


13. 


14 


15. 


16. 
ay 4 


18. 
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(2) 77 Ib. 11 oz. (6b) 54 lb. 6 oz. 10 dwt. 
(c) 132 1b.50z, 10 dwt. 11. (a) 126 dys, 6 hrs.5 mim. 
(b) 67 dys, 8 hrs. 2 min. 40 sec. 


(c) 58 dys. 22 hrs. 2 min. 20 sec. 

(2) 14 mls. 2 fur. 42 yds. 2 ft. (b) 42 mls. 6 fur. 128 yds. 
(c) 57 mls. 0 fur. 170 yds, 2 ft. 

(z) 5 mls. 6 fur. 202 yds. 1 ft. 

(5) 12 mls. 5 fur. 165 yds. 2 in. 

(c) 6 mls. 6 fur. 162 yds. 2 ft. 2 in. 

(z) 488 gar. 47 par, 

(6) 105 gar. 68 par. 4 mar. 2 mea. 

(c) 382 gar. 58 par. 0 mar, 6 mea. 


Rs. ‘a. -p. Rs. a. p. : Re, a. pp 

(az) Ol, 272. (bo) 122 4 4; (a). TSa” aes 
£ s. d. bebe cl: Line, 

(a) oe 2.5 (6) 40 4 10 1o)0 5 PUG ae ok 
(a) 401 11 7 (b) 602 7 44 (oy pOUS. . Gig 
Rs. a. p. Rsacae ps cetNSul g es ws 

(a) 53 14 13 'b) 89 12 10% (c) 143 11 O 
£ Sos £ s, d. Se sxc 


(z) 78162 12 1% (bd) 1,16,76% 14 53 (c) 38598 18 4 
(a) 6446 1810 (b) 31369 145% (c) 24922 15 7%- 


(az) Rs. 13,45,51,822-14.8 ~ (b) Rs.! 6,52,65, 707-357. 
Exercise 107, 
Rs. 4-9-7. Be 92.04.5260 a. x Lona 


£5175.027. ®. 4cwt.2 qr. 1 lb. 6, 1 mile 2 fur 5 yds 
2 days 14 min. 103° sec. 8. 2 mds. 5 vis. 1 sr 5k pal. 
IZas,9 p. - 10.. d yd.2 ft. 2in. U1. 148 yds.2 ft. 11 in 


o 


9Qas.4p. 13. 8as.1p. 14. 7 xt..7 3.20? 54 
£1Rs. 8-7-2. 16. 80 years. 17. 8as.1 pie. 
Res, 1202723. 19.) 2s. a2. 20,. 3.lb,:8 om 


Rs. 10-0:9. 22. Rs. 605-8-5. 2%. (a) Rs. 10,010-0-2. 
(b) Rs. 6,250-0-1, Remainder 249, 


{c) Rs. 1,750-0-0, se 1,250. 24. (az) £,100,100-8-114. 

(b) £39, 200-3-6. (c) 227,300.25; é 
Exercise 108. 

Quotient. Remainder. Quotient. Remainder: 


Re. 0-7-3. Re, 0-0-8. Gy Bs 250: 3 as. 


ANSWERS, $73 


Quotient. Remainder. Quotient. Remainder. 
B..> Re; 32-1126) Re. 0-1-6: 7. £10-0-93 Nil. 
%. £2-7-113. 9d. 8. Re. 1-4.3. Re. 1-2-6, 
4. Rs.4-13-9. la. lp. 9. lcwt. 2 qr. 9lb. 
5S 20 yds. 4 in oe OO as 1 oz. 13:dry 9-202 1 dr. 
Exercise 109. 
se Bee 32.00 ee Re!) 223-7: o. PEQE7), 4. £5.0.8. 
S. Ka. OF258..° 6» 20-1 220%: T. > SITIO Gee, 
Exercise 110 | 
(az) 1. 3 times. 2. 6 times. &. 12 times. 4. 11 times, 
5 10 times. 6. 400 times 7. 21 times: Rem. 3 pies, 
8. 32 times. . 9. 9times; Rem la. I1 p. 


10. 3times; Rem. 8s. 3d 11. 65times: Rem. Re. 1-11-I. 
12. 48 times: Rem. £1-8-0. 13. 15 times, 
14. 16times; Rem. 2cwt. 101b. 15 2ltimes 16. 128 times. 
17. 10 times: Rem. 150 yds. 18. 33 times. 
(45) 1, 12 times. 2. 11 times; 8 inches over, 
Exercise 111. 
eral 2.- Rs. 6- 1457 % » 3. Rs. 7-11.10 |: 4,\ Shh-2he 
£4.18-8 6. Rs. 4-12-5. 7. Rs. 1821-7-10. 8. Rs.226.4-7- 


Exercise 112. 
Rs.-174-4-11: Rs. 500-8-8. 2. Chas £447.19.6. 
D has Rs. 1924-1-0. 4. James, £779-11-0; Joseph, £ 738-40. 
Whole property, Rs. 10660-6-0. Difference, Rs, 5740-3-6. 
A, £69-10-8; B, £86-18-4;: C, £191-4.4. 7. Rs. 40000: 
They are equal, each being. Rs. 590-7 5. 
A, Rs. 24456-9-3; B, Rs. 58913.7-0; C,Rs 116629-15.9. 
Exercise 113. 


(az) Rs. 69-14-0, (b) Rs. 89-9-0. (c) Rs. 68-12-93. 
£552-9-6. 3. £8,249 -17-63. 


Exercise 114. 

1. Re: 1-2-6. 2. 10 as.6p.3.2as.6p. 4. 60. 5. Re. 1-8-6. 
Exercise 115. 

3. 6mls. 4 fur. 88 yds. mks: 21-48, 3. £166.17-9. 

4. 2mds. 5 vis. 303% pal. 5. Rs. 2,624-12-6, 

6 Exercise 116. 

4. 407 yds. ee. DS aad. Baca 3 88.0: p; 4. 6 bulls. 

Exercise 117. 


Ne es, 1 i pies: 2, 24.5.1. 3511 cwt. nearly. 4. 4 pies nearly. 


Ol ba 


Ee Pt oe 


ie 
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. Exercise 118, 

(A) 1. £299-18-5; £500-6-11. 
2. (a) £249-10-8); £450-9-33 
(b) 50 mls. 1 fur. 50 yds; 70 mls. 5 fur. 50 yds. 
(c) 37 mds. 1 vis. 18 srs.; 62 mds. 6 vis. 22 srs. 

1. £ 34-19-0; £52-5-5. 2. 22 miles 5 fur; 25 miles 7 fur. 
House, Rs. 4,799-11-9; Garden, Rs. 5,200-4-3. 
4. Rs. 302-12-0: Rs. 362-12-0. 5. Rs. 96-0-3; Rs 104-7-9. 


Exercise 119. 


1. £15-4.6. 2. Rs. 42-3-6. 3. 11 mds. 7 vis. 2 srs. 
A 7826-022; 


* w 


Exercise 120. 
1. 4 as. 6 ps. 2: S aed pe: Re: 5-68 Se eae. 
4. Rs. 1,931-9-0;: Rs. 2-14-10. 
5'\ (a) Rs. 262-8.0; © (6) Re. 3,150-8.0; ‘Re:8.9:8: 
6. 
8 


2 days 18 hrs. 40 min. 7. 50,500 gui. 
1,10,930, 2 oz. 9. 10 1b, 
10. Henry has 252 coins more than Joseph. , 
11. 258 (+ 1). 12, Rs. 14-8-6. 13. 39; Re. 1-4-6. 
14) 12 as: lip. T5728. Sha. 16. 11 seconds. 
Exercise 122. 
A. B. mi 
1. Rs. 614-8-6. chee £1,607.2.9. Ll. Re. 977-3.0. 
2. Rs. 449-2-9, 2. B2ES 1G: 2. Rs. 880-0-0. 
3; £314-16-0, 3. Rs. 168.0-0. 3. £4,230-0-0 
4, £5,323-3-4. ,~ . 4. Rs. 125-0-0. 4. Rs. 37,450-0-0. 
5, Rs 571-2-8/ 5. JRe. 54-151 1e. 5. £2,404-8-9. 
6. Rs. 326-4-.0. 6. £274-17-4, 6s: £31 375.19.). 
Exercise 123. 
Lave 277-9-9:. 2. Rs. 89-11-10}. 3. £83-17-4%. 
4.% £33-19-0; BARS o76-18- 80: 6.) (2225144. 


| Exercise 124. 
(z) 1. Rs. 20-11-8( = Rs. 15-12-9 + Rs. 3-70 + Re. 1-6-8 


+1la.3p.) 2. Rs. 46-11-3(~Rs. 33-4-0 + Rs. 4-7-3 
+ Rs. 9-0-0), 3. £40-17-6 (= £28-2-0+-£12.0-0+14s. 2a. 
Nie 5 Ace), 4. £3,291-5-6 ( = £2,263-2-6 + £902-8.0 


+ £79.4.0 + £46-11-0). 


le cuca lie 
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Rs. 6-3-8 (= Re. 1-2-0+ Rs. 4-2-8+4 as. 3p.+10 as. 9 p.). 
Rs.8-7-6 (= Re.1-12-0 + Rs.6-4.0 + 4as.9 p. + 2as. 9 p-). 
Rs. 52-10-8(= Rs. 31-140+ Rs. 420+ Rs. 16-10-8). 
. llas.9p.(=9as.5p. +la.3p.+1a.3p.). 
(>) Rs. 58-12-11 (= Rs. 20-13-0 + Rs. 36-1-6 + Re. 1-14-5). 
Exercise 126. 
1. Rs. 2-7-.0(=Rs. 5-3-2 — 10 as. 2p. — Re. 1-14-5). 
2. Re. 1-15-1 (=Rs. 3-4-6 —4as. —8as. 5p.). 
3. 4as.8p.(=4as.2p. +6as. + l5as. — Re. 1-4-6). 
4. Rs. 237-14-8 (=Rs. 1000 — Rs. 631-140 — Rs. 86-7-4 
— Rs. 43.120). 


ON Ui 


Exercise 128. 


5.4. 6. 10. 7. (i) 50dd numbers. (ii) 10 odd 
mumbers. (iii) 10. (iv) 11. 8. 17,255. 475 
10. 20. 11. 9680. 


Exercise 131, 
B, 22, 2. 3. 3. 24 4 22. 5. 14, 6. 35. 
Exercise 132. 


(a) 4. 44. 2 Oe Si yer. 4, 718, 5. 2,5. 
(eo) T2132. 2g. 3. 4. 4. 7k. 
E Exercise 133. 
4. 105%, 2. 438. 3. Qeae 4, 92, 5. 44. 6. 149. 
7. 148, 8 148. 9 lee. LO. 11, 43%. 12, 1g. 
Exercise 134. 
(c) 9. 174, Be 1229, 3. 22h 4, 7. 5, 48. 
6. 10. 7. 16% 8. 10. 9, 92°4. 10. 4:3. 
a1, 2 12 0. 13, 30. 14. 63, 


Exercise 135. 
H. Ole. 2.0. 3. 204. 4. 14, 5. 4 
Exercise 137. 


sole 
@ 


doe OG MME oak Misia Wee 59a. 
6. 1053 bags. 7.59°5mls. 8. 800. 9. 184-8. 
10. 123496. 


Exercise 138. 


Ce ete 8 B45 4 84 PR, GD. ys in BAL 
Fi % g. 1500, 9. 18. 
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Exercise 139. 


a. 4272.2. 72. 3. Rs72) ° @. He 30. ee 


6. 1,40313. 
Exercise 140. 


1. 41; 59. 2. 203 ; 233. 4. . Horse, Rs. 410; Cow, 
Rs. 90. 5. House, Rs. 2,385: Garden, Rs. 1,665. 


Exercise 141. 
1.9.92. 13253") “4087 5 GS 6 a eee 


Exercise 142. 
bs 75: 150." 2 tay 120850. by 12S. Sa eee 
2003. (d) 80°4; 122'4. (e) 456°7; 654°3. 
Exercise 143. ' 
(Answers are given correct to the unit.) 


1. Rs. 26. 2.0 Rs. 1313. (3: 383 miles. 4. Se acres. 
5. Rs. 459. 6. Rs. 34. 7. Rs. | Rs, 11057. 


Exercise 144. 
1. 16hours. 2. 3days. 3. 45 days, 4. 4 days. 5. 71 days. 
6. oe 100 days. | 
Exercise 145. 
1. Rs, 38. 2. Rs. 10. 3. 150 miles. 4. 114 mangoes. 
Exercise 149. 

(z) 1000, 10000, 625, 32. 200, 4000. (b) 102, 10°, 10°, 108,107. 

(o) 38 54,45. (a) 4 R1086 SEI, 11 KO 

sees 43021. 0-2. 2900765, 3. 220186; 45. 7 NRG: 

Exercise 153. 

(zy Ay CFR 4°40 71. a Vea 
6.88. 7.°06. 8.°009. 9.-000001. 10. -0002. 11. °101G01.. 
43.. OGI00T.. £03.» 7845. 2 555-1. 3707 eee 
17. 50°0081. 18. 4°00057. 

(b) 1. Seven-tenths. 2. Nine-tenths. 3. One-tenth. 

4. Two-hundredths. 5. One-tenth and three-hundredths. 

6. Four-tenths and five-hundredths. 7. Two, and three- 
tenths. 8. Fourteen, and four-hundredths€ind five-ten 
thousandths. 9. One-tenth, nine-thousandths and five- 
milhionths. 10. One hundred end twenty and seven-hundred 
thousandths. 
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Exercise 154. 


Descending order Ascending order. 
(e)ca.: 4%, “4,55. 3), 4. 41. 
meys  be UD, | “O45 :. ES. 5, F2., 
ooh, 00; 40>: Sa SU, OE. 
mu bas, 2° 1 1089 : O59; 1° 1; 1435. 
SOF, “O03; “UOTr:. “0011. 005, “01. 
6. °4336, °3, 0345; 0345, -3, °4336. 


(c) ‘0001; °99999. 
Exercise 156. 
(a) 195°069. 2 245551. 3. 207 442. 4. 44°88. 
S. touwee. G6. -16:407. 7... .5361°8 >, 8. 22°8. 


et OU OS. a 2572 26. 3 110% 4, 346°6632. 
mero O0Do:, 6.150545). 7.2. 8.1271... 9: 6 35e 
(c) °666. (ye ee 8106. Bie 9-576: fey P. 


Exercise 157. 


eer foe. 2 I TI 36 469. 4 31-104. TOF. 
S Tr F819. 8. 10899. '5.'9° 7096 Le s«fT-45Y. 
ob. 056. 12> -766. *13,°095"~' v4. ¥°992. 15. 107-95. 
16.°7-063. 47. 3-055. 

(b) 1441°4895. (c) 6°235. (d) 9°055. (ce) 1°326. (f) 9951. 
(s) 10046. (nr) 1:02. (4) 333. (#) 3°495. (2) (i) °536: 
(ii) 1-023 ; (iii) 1-976. (m) ¥. 7°044. 2. 10°7. 
‘(n) 1. 999989. 2. 00009. 3. -0001. 


Exercise 158. 


(a) 1. 41°314. 2. 40° 406. a oh OG 4. 912°636. 
5. 3°34. (b) 1248°156. (c) 114°227. (d) (i) 4:026. (ii) 16°37 
(e) (i) °242. (a1) 89°445. 

Exercise 159. 

(b) 1. 37°6. 2: FOS: 5: 3450. (ch. Be 2 £5815 42. 
2. 401°8. 

Exercise 160. 

(a) L333 372. Pele 52:. Sw 87152 oP Be AGO? 
Ss. 90181 .6.. 1582 ..-7 2972939. 8... 70-77: 9. 666°666. 
10. 1140°32. 11. 365°4. 12% 728° 1. (5) (i) 1440°4- 
(ii) 2160°6. fe} 32. (d) 368° 042. 
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Exercise 161. 


(@) 1. 533°088. 2.371656. 93. 1406 1G0e 7 a fee oe. 
2. °165°5. G6. 1471-808. °7.. 158°704. 8. 12065. Gy fauna. 


TO. 112s) js I i gie J 12 ess, 13. 8738°4. 
24> 1125S) 2S Bi ae 16. 7048°5. 17... 9363°6 
18. 4606. 19. 10°4598. 20. 357792. 21. 49°5187. 
en Dd Za¢ lols, 24. 32°9705. 2G. Stee 
26. * 1458. Bis 1 ae., 28. ©0184. 29. °1304. 

30. 1248. 

(b) (i) 18°432. (ii) 34°56. (iii) 467-712. (c) (i) °5442. 
(ii) ° 1496. (d) (i) 2663°5. (ii) 59°76. (ey o2s. 
eft) A778... (2) B55. : 

Exercise 162. 
1. 94 152. 2. 649°44. 3. 1955°36. Ay, eh ay 


1S. 64°32: 6. 338°921. 
Exercise 163. 
1. 3921°6° - 2. T2067 ee A B25GGOs 4 T6126 2 1S 5 Be. 
6.185750; 007.09 02. AB 297. , 9 GOO 999. 440-0 145-952- 
£25 19°608. 122 14410° 131: 
| Exercise 164, 
(by 1.17324, 2°). 2005: 3... 3275.0he) fi), 2°979: arte 
Exercise t65. ; 
(ay 1s 15199, ee 491609; > Saks 12 508 4. 100°63. 


1S, 82°3423. 6. 18°32. 7 ea 7092. 8. 10°1827. 
9. 16°674, LO) GU6L* VE SOGS  PRERVE 7-058; 
«€b). (i) 30°72: (tye Pro?) 
Exercise 166. 
L..) 10036. 2... 25°039. 3. .A0-Gis7, 4, 8018. 
5. 61:029. 6. °2:0202. 7, SG 8 90095 
9. 200106. bo.’ 25902, 11. 40048 12. 20°0469. 
Exercise 167. 

By 242 609 315706, 4. ‘3201. 
5, 36406. 6. ‘56256. 7. °*5018002; 8. °29502. 
9254000251... «10: (2900025) 2° 11. 458 123. G07. 

| Exercise 168. &; 
1. ‘0909: 2.30333. 3, °057002, 4. 401372: 
=§. °$50303 6)“ OP122 7. “02088: 8. °0137. 


9, ‘00909. 10. °000206 11. ‘0006006. 12. ‘000209- 
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Exercise 169. 


2, E225, Bu 6:275. S. 07275 4, 3°885 
5,., 115625, 6. °254375. Vac ieoo 8. USi125 
OB) VU St7o. 4 10,.° 005975, “1... 0205, 12. 00083: 


‘Exercise 170. 


Prey tS: neo 7). S207; a3" 5: oe 
So. 1075. Coo Ye Be ole BS 125. 10°. “3125: 
PF 12.3" 7D: 

Exercise 171. 

(A) 1. 42°5. 2. 5°07: 3.8357. A.7° O0805:. 
5. 3°09008. 6. 4°:070009. . 7. °67008. 8. ‘08057. 
9. °0876054., 10-,°0074,.8 LI; 0020902: 12... OO1027. 
13. 9°10625. 14. °00364. 15. °30909625. 16. °0625. 
75. 18. 5°4. 

fey. 4025. 2. 10+5: 34:35:04. 4. °204.° (CC) 1s: 


Exercise 172. 
1. 2°304. | 2.«<4°85: 3. 4:046. 4. 11:04: 


5. °456. 6. 1234 7. 7°045. 8. 4861. 9. 2°005. 
10. °045. 11. °0412. #2. O145. 


Exercise 173. 

M88 Pa a 4-05 BORG 9-198) 8 5 oR: 
6. eae 15608 9 675. 40 1695. 
oP 1075 12. 37125; 

Exercise 174. 
AE 47548. 2 AV ONS ec Be 110256. 4. -0145° 

B. Opes. 6-495, OF 7 005 2 Ss. 2097: 9. 04. 
10.105. 2. 3°03125. 12. ~'104. 

(B) 1. 1204. 2, 31-4, 3. 00835. = 4, 1:056, 5, 2-029, 
6. 10'004, 7 0081, 8, 8008. g’ 500 oy 


Exercise 175. 


ay 4308... Diy BOSE: B6 GATOL a BOTA 03, 

S. “O25... 6. 7050: «. Taga et TOF 1 yet 

9. 1°4814...... 10, °07428...... 11, 2°0480...... £2.) 3062". 
13. :20937...... 14. 36'34444 ..... 15, (04722 


eee ree 


* In the sum, darveet 424 into 256. ; 
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Exercise 178. 
2: (a) 1 Km. = 1000 m. 48) looms = 001 Rm. Aicjeiie: 


100 cm. (d). lem. = ‘Olm. (e) Lem. - 10mm. (f) | mm. = 
‘lem. 3. 1) Dm... = 393°7079 inve' 1 Hm = 39397079 max 
1 Km. = 39370:79 in. 4561. dm:.«. 308 in.; 1 cms = °3957 
invit do gmm. < “039397 ina; 1. Dm. = 2987 bine > eee 
3937 in: 1 Km. = 39370 in. 5. (az) 50mm. ;54mm.; 25 cm. 
(6) -4cem.; 3°4cm.; 3:2dm. (c) ‘007 m.; 1:003 ms; 2:06 ms. 
6. (za) 9cm.5 mm. (b)9 cm.4mm. 7. (a) 3 cm. 4mm. (b) 2 
cm.6mm. 8. (a) 8°2cm.(b) 18cm: (c)7 cm.2mm, 9. (a) 7 
cm.5 mm. (b) 7 cm (c) 52cm. 10, (a) 1 cm.6 mm. (bd) lem. 
8mm (c)2cm.9mm. 11, 8 pieces; 1cm.2mm. 12 (a) 43 
cm.2mm. (5)42cm. (c)lcm.5mm. (d) 1 cm. 84 mm. 
13,6 cm.72 mm. 14. 38cm.7mm. Y¥5. 7 pieces; 9 cm. 
26. 6 lengths. 
Exercise 179. 

2. (a) 12/, (b) 16". 3. 39370//, 40,000"; Difference = 630/. 
4. ili yards. 5. (a) 1840"; (b) 5040". 6.396. 7. 997 35 
yds. or 1,000 yds nearly. 8. (a) 39°38/'. (b) 3396/7, 9. 39°283". 

Exercise 180. 
Cie 1s hecrsee, Tioe e5,) 2, 4%. 3,4) 5) & o ¥B- 
3. 13 14, 24, 33. , 
(23) vi Tey VEO°,. 360°: 5 2. 360°, 6° 90>." SF. 30? 75°, ae ee: 


Exercise 184. 


(a) 1. 23.48. QA ae B7eRee Oo 3. 9 Be ee UE 
4.128 5,9. &. Sams 6: 3, 9 Fm & 4 8. 
bby ay 2 Oe a. aR ae 


Exercise 185. 
Lhe D 2;' ZAKS OS, 3. FTES 
Ae edd Se 17s Be ue Ky 6. 24 X3P XS 
Fix BOGS GT) BS ORS OPO I 8 2 eee 
10: 32°%5- x 14 43. 11... 255s? & 7 Ke IS. 
22. tik 5A X22 
Exercise 186. 


O4y PTO MR BF gS 4 Mer ie Ta ae ee 
CBY Te De 122 BaP Arete. 
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Exercise 189. 

ay te ts. 20 eo SUS 35, 4045" (malt. of “5)4 Fe? >21, 
Zo, oa) me, 49° (mult. of 7); 18,°°27;- 36,. 45 (arate tor 9)’ 
20, 30, 40 (mult. of 10); 24, 36, 48 (mult. of 12). 
6. 9: 36, 45, 54; 10: 40,°50, 60; 11: 33, 44,55. 6. 120, 144, 168, 
192. 7. Rs. i40, Rs. 175, Rs. 210, Rs. 245. 8. 75, 100, 125, 150, 
i ches; 3,4, 5 6. 

Exercise 190. 
6. 130° 7. ZQOR = 120°, ZROS = 60°, ZSOP = 120°. 
Exercise 192. 

(A} Caro”, 80°, 105°, 135°. .3, 150°, 120°, 105°, 60°, 30°, 10°. 
4. hoe S. 45°, 135°. G..81° 99°. 

(2yuz.t 50°, 208, 558-674°.. 3. 30°; 45°, 42°, 53°, 54°, 18° 664°, 
ee I Ig 

Exercise 193. 

M0. 6. 267: 7... 3. 26s Gea2 4. SO, 15, 15, 24: 
AG.236-6.7. 3:6.,8 7, 7- 8 B53-X 53 3 X% Sy, 10.2 
Tice Ak, S03 6° BSS ikea lie 

Exercise 195. 

BIOs 7 ee 9 OL. ROIS 7,4. 400° 145 5555 Se 7 29, 2. 

Go Sided. PPV OS 8. 8. 3X 5: 1.279. 3K TS 7 


Exercise 196. 


BCS oi via? et S790 Ue 
4 oKB xP. 5. 3X5, 6. 3X5. 
7. 3365 KT, Sexe KA. 9. 5X 13. 


| Exercise 197. 
are We 2, Oo. oo 2, 1S O39. oS. 50 2 3. 4810 Se 
tee bros: (G98; 3, 50: To TP oS. 8. 45: 11, 10. 


we } | 


9, 95. 15, 4. 6 Oh 1.930. 4.15595. 2 75-6, 929 
3 405 735; 11, 4. 55; 15, 9, 22. 5. 56; 9, 27, 70, 
6. 26; 50, 7, 350. 7, 85- 60, 34, 9, 8. 95: 35, 6, 40. 


Exercise 199, : 
(az) 1. \4 2,15: 3. 24. 4 5. 700, 6. 61 
4.8. Siz. 9.28, 10. 33. 11. 42. 12, 41, 
Exercise 200. 
ba Meg. e232. 212) Be 28h) .)yd2e 1% SBS Be. 


. 


358 ARITHMEFPIC. - 


Exercise 201. 
1, Rs, 2-8-0. 2, 4as.8 p. 3. 9 pies. 4. Rs. 5-7-6. 


5. 15 as. 7p 6. 3s. 2d. 7. Ula 8. £2-50.. 
9 5s. 6d. 10. | hr. 15 min. 11. 5 vis. 8 srs. 2 pal. 
12. 8 as. 6 p. 13... Re. 2-8-0, 14. 8d. 15.1 qr. 8 lb. 


16. (az) 1 cm. 5 mm. HO) 37 mn He) Oem. ™ (d) 4:2 cm. 
Exercise 202. 

23, 32: 185° 3. 26g bry 3Br! Sre5.. 96276 fe. 3 ie wee: 

8, 8in.; 26. 9. Rs. 60-40. 10. 14 ft. 411. 15 mrkls:; 26. 


12 4 cubits; 18 men. 
Exercise 206. 


1,42. 2.6307 3.°16.; 4 25... S450. 6" SEZRRNT 4560. 
Exercise 207. 

Re ADO. Be 270k Feat ere Ae CER eS Say: 6, 1,20\). 
7. 360. 8. 6,048. 9. 945. 10. 4.500. 11. 1,260. 12. 216. 
13. 72. 14. 72. 15. 1°470. 16. 27,000. 

Exercise 208. 


S, 40s S3e°65..45 
Exercise 209. . 


1.327701, \2. 390504. 3. .d 6407." 4. 22932. . §.. 228200. 
6 331200. 7. 130680. 8. 32400. 9. 157080. 10. 118400, 


11, 214775. 12. 343125. 
Exercise 210. 


1.672; 2. 7200. 3. 27324 495040. 5. 1260: -6. 1890, 
7, 7200. 8. 180. 9. 720, 10, 21945. 41. 2640. 12. 7560. 


Exercise 211. 


1. Rs. 52-8-0. 2. Rs)°26-6-8: 3. CRs. (15.2.3. 
A. $e. (8027-6; 5. Rex 202723... Geo 627-0 7 eae 
8. £13-10-0. 9. 49.10-0. 10. 140 hrs. 
11. 54mds 3vis.2pals. 12 Rs, 89-40. 13. Rs. 1155.0-0. 
14. £2-0-0. 15. 41 cwt. 2 qrs. 4 lb. 16. (a) 3 cm. 


(b) 21 metres. (c) 19656 cm. (d) 81°9 metres. 

Exercise 212. 
{. 252: 504; 1008; 2016. 2. 420. 3. 62. 4. 62; 122; 182; 242. 
5. Rs, 30. 6. Re. 0-5.0.. 7. 294 ft. 8. 422; 842; 1262. 
9. 606: 726. 10. 1200; 9600, {1. 75. 12. 774 00 sq. yds; 
13. 40ft.; 4and3 14. 1 hr; A, 6:B, 4:and C, 3. 15. 120. 





~ 


* In the sum, correct 16°38 cm. into 163°8 eae 
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Exercise 214. 
{B) 1. 10 in. 2. 180'1 in. 3. 96; 40 ft. 
Exercise 215, 
(A) 1.3 2. gy. 3. abo. 4 Gh 5. yy 6, 256 
(B) 1. Two-thirds. 2. Seven-elevenths 3. Thirteen-eighths. 
4, One hundred nnd one-thousand firsts. 5. Seven and 


- fourteen thirty-eighths. 
Exercise 217. 


Oi 2.12 3. 4 a. aR 6. aE. 
@ 1 2.46- 3.4. 4095 5. 4h 6048 
{d) 1, 100; 28. Be 30 oe 84378. 4. 165; 165, 
5.5. 6 400: 400. 
{e) 105 sevenths; 205 ninths. {f) 154 elevenths, 
Exercise 219. | 
i $ 5. Fe 


(a) lL; 2. 4 2» Ge 3. $s 4. 
2 | a 


- Exercise 220, 


9. 2552, 10. 4. 11. 4%. 12. 29388. 13. Seat, 
Pee a iG. 17. 299, 1k ee 
19: 24232. 20. 322. 


Exercise 221, 
9. Dee 10. 12;4,. 11. Sigs. 12, 3622. 13, 244%. 
2087 715,40. 16. 1. 13), 18: 2025, 


19. 97355. 20. 256,3. 
Exercise 222. 


5. 1219. <6. 1623. 27, 1214. = 8. 50k. 9. 114789. 
10. 2153475. 11. 5929. 12. 70933, 13. 9BS8. 
(14. 7035%. 85. 55015. 16. 733798. 

Exercise 223. 


860 4900 669 120 (120 120 f i 
(a) ai 603 9609 960°" (2) S209 16809 259° (¢) To8s 945/108, 
90 OR 1:8) «99 _8.0 65 #83 § 4: 
qow (4) Le sd. 30) soe 2) Tio, Ties Troe 3. $4, 423,94. 
82 42. 3838 80 40 45 48 0 ¢ 
4. 609 6 °° 3. 60) 603 609 60° : 41% 3th att 3is 
48 64 972 $4.0 49:5. 3:60 
4: 969 969 96° 8, 6603 6603 660° 9. Teo nee. 
1470 3860 720 765. 997 4 & 4 
10. T6580) T6560) 6809 1680 ll. SIs9 324, $533 452, 
12. 80.4900 712 6000 
’ 2386000) 1886000° 


290 ARITHMRBTIC. 


Exercise 225. 
The greatest and the least fractions are as follows :— 





te ee 1>°9 G3 
bigs 3 Vigg® soe eae eee a 
Poh AP abe 319 
> age 3 at fag: 
115 4 Lived cel 
7. MA) Tol gigas ge Ie 
ee 2-17 2 2 ig-e ee 
Sieh ag gp 378 a. gang: & 
OBR 3 -S 
3. (a) 8° i0’ +: (b) + 10’ 8 
7 Ph glass 
10. (a) 2, 12' 6° (b) 6’ 12° 3 
ih os 2 Sah Std 
11. (a) 16° 12’ $y 8°" (b) 8’ By 12’ 16° 
| EO tats 5 Pe BDF 
1a 0) heey ip 07S eae ous 
The fractions in descending order of magnitude are :— 
43. 7/8, 5/6, 3/4, #. 14. 10/12, 6/8, 2/4. 
45... 116/24, 35/56, 3/5. 16.°<7/ 1), GIAD.-7 NZ: 
P72" 716,-8/7; 918; 18. 7/8, 6/7; 5/6. 
Exercise 326, 
19 19 10 
1. 35 2. 5) 3.. 90° 4. 94° 


Exercise 227. 


is ee ie = 4, . ene 

Cu ge eye eee oe ee 

ele ie Dis: BBY Adee. ae 12. 
Gixercias 228-10F- i). 

1. a 2: 7 Bsus ae Vie se ea eres 

Fog 


Exercise 229. 


41 17 
6.2. 32. 8 14454 182, eae. 


as 


(A) 4. (a) 35 (b) 24 (c) 43 (a) 54 (e) 7 
(b) 1 


2. (a) 23 
3 (a) 1} 
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14 58 49 329 
40 ee 9 T5- 9. 13 63 10. 11 55: 11. 26 780° 
l 113 311 
12. | 20 79° 13. 19 585: 14. 20 490° 
37 : 61 17 : 23 
= 7 ie 8 ; 17 
(ii) 45 10: (iii) 40 ig (iv) oh 2. « = 18 510° (d) 1. 7/8. 
2. The whole garden. 
Exercise 230. 
7 11 1 8 
beth 3 8 4 Sy & 5) 
11 ; 1a ss 7 9! 4 
7 ib 8. f 3° “ 9. 36° 10. ‘10° 11. 16 ie, 5" 
Exercise 232. 
11 13 13 
(a) i. I 35. 2. 2. 63s - 24. 4. 4 50° 5. 40: 
9 2 ane 1 
6. 15: 7. 9° Se #  O0252. 10.027 11." 0. 
7) : 61 i 
} 12. $ 13. 94° 14. = 15. 34 a- 16. 4 84° 17. 4 
ae 13 1 
is. 1 fo 19. 5a: 20. i8° 21. i” 
4]. 11 7 8 
(b) 1. 825. 2; 9 6a" 3. 6...4 2 Fy 5 5 5 & 13 Fe. 
(c) 1. = 2. John 52, Samuel 3 2. 
; 7 1! 8 l 
3. Son's age 17 5g : 80 50. | 4, 917 91° 
47 . 23 53 10 
(d). 1. 53 54° 2.27 108° 3:.>'357 108° 4° 316 i7: 
- Exercise 334. 
13 25 7 19 7 
x. 48° es 48° 3. 419: 4. 68 50° 5. log 
l 1ts = e : 
6. 98° 7,4. 8. — 6 9. 60° 10. 14. 21, 4. 12, 24. 
e Exercise 235. 


(c) 53 (d) 63 (e) 8 
(c) 28 (d) 15 (e) 1 


Ss 
31% 
Ts° 


(0) 
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4 (b) 14 (c) 21 (d) 233 (e) 443. 

(a) 692 (b) 73% (c) 97% (a) 146% (e) 110. 

(a) 114% (b) 26 (c) 10 (d) 35% (ce) 63. 

(az) 17672 (b) 8336 (c) 2209 (d) 4418 (e) 17672. 

2585. @.. 2157-4, 3.. 181213. 4. 349234. 
667504. 6. 100014. 

Exercise 236. 


(B) (a) 


a 


92 
6 
11 


fee 


(C) 


(A) 1. (a) =e (0) or (c) ay (d) a (e) _ 
al 

2. (a) sy (0) 55 (0) 25 (a) e- (0) 599 

4 10 





3. (a) = (d) a (c) c (d) 145" 

(B) 4, (a) 24. (b) 14 (c) 42. (4) Qr's- (e) 3% 
9 
a) 10 


2, (a) 4a: (0) I = (c) 2. (d he ly 

3. (a) 46§ (b) 353. (c) 20 5 2 ee l= = (c) 1232 an 
59 68 104 

Behar A agg V 1 aa (c) 1 poy. (4) } 7a: 


16 6 
(C) 4. 111 a7. 2. 204%. 


81° . 
Exercise 238. 
423. 2-42, 3, 4854. 1. 5, BRP Gs Th Tae Se he 


(A) 1. 62. 2 4312, 3 4. 4.2c5. 5 3 A 
8, 1085. 9. 815. 10. 33. 487% 11.47% 12. 14) 35 

(B) 1.72%. 2 102. 3.11%. 4 216. 5 be 

(C) 1. (a) 314 yds (b) 24904, 2. 336. 3.30 4. 37 5. 98 23. 
Exercise 241. | 

(A) 1, 2, 2. 15.3. 2,4 pane 2: 9. 6.3. 7 62. 8. 3a%- 
9.19 yn 10. Top, 44. 2h. 42. ahve aes 7h. 
15. gis. 16.44. 17, fie 18. 32h 19. 11, 20, 24- 
21. 103. 22, 213. 23. 583. 24 Ivy 

(B) 1. go 2 2 ke. Beet ha Bt. 8 1 estas 6. rise 

(C) 1. (a) 9 RE (b) ve 


cls > 


Exercice 242. 
(A) 1. 78. 2. $. 3. Irjg: 4. 28 9. 1, 6. 2442 Fis: S 60. 
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ANSWERS, 
Me) OU ee To 88. Sad ete AT oe. 
5): bet 2 : 
Exercise 243, 
o 23 ge ae, BA SS GE Ok. 7 Oey 4 


Exercise 245, 

1, fa) 3 feet; (b) 6 yds; (c) 12 ‘miles; (dj 3 metres; (é) 30 
feet; (f) 300 yds. 2. 1 in.= 90 miles. (az) 270 miles ; (b) 226 
miles; (c) 674 miles. 3. ‘a) 200 metres; (bo) 550 mevres; 
(c) 2'4em.(d) 3°25 cm.; (e) 10 cm. 

e Exercise 246. 
1, £ 9-3-6. 2. £ 4-5-4. 3. Rs, 8-9-1, & Rs. 5-9-10. 
5S. £ 4-11-4, 6, Rs. 13-14-11, 7.2 cwts. 3qrs, 8. 3 miles 
4 fur. 104 yds, | 
Exercise 247, 
{A) 1. 7 yds. 43 in. 2, Rs, 47-11-6. 3, Rs. 115-13-4, 
4, 5 mds, 7 viss. 38.pa'. 6. 8s, lad, 6, 12s, 83d. 
7. 3 ft. “8. 35 tons 4 ews, 9, £ 33-15-0. 
4B) 1. Rs. 19-12-114, 2, Rs, 41-0.L1, o. Rs, 12-1-7, 
4, £. 034-10-5 5. Rs. 364-9-4. 
Exercise 248. 
1. Re. 1-2-22 2. Rs, 5-3-9 3. Rs. 7-4-8, 
4. £ 37-1-54 5, £ 8-0-93 6. £2-4-8. 
Exercise 249. 
1. Rs, 7-10-5. 2.18,3d, 3, Rs. 2-6-10. 4. Rs, 39-38-22. 
Exercise 250. 
1.16s.8d. 2,3s. 3. 1lls.8d. 4 10s.10d. 5.5 as4p. 
©, 13as.4p. 7. 8as, 8p. 8. Ipies. 9. 3s, 1dd. 10. 7 5. 93d, 
11. 4as.54p. 12. 3 as. 63 p. 
a ‘Hixereiss 251. 
‘fl. l gr. 14 tb. 2. 3v, 2 srs. 4 pal. 3. 1. fur, 20 poles. 4. 62 in. 
es Hxercis®: 252. 


Ale oS. SVE 4. 2p Bc Bde 6! Re. 3. 
Z. hee 8. £ 3 9. Re. 1/12 10. Re. 1/6, 11. Re. 3/32. 
12. Re.“4 18. Re. 7/12. 14. £ 13/32, 45. £ 41/120. 


16, £7/480. 
'B. 1. (a)7/8(b) 5/16 2. (a) 3/4 (b) 7/9 (c) 7/12 3B. (a) 5/16, 


4b) 1279/1320, 4. (a) 3/20 (b) 5/6. 


994 ARITHMETIC, 


Exercise 254, 
(z) 1. £43. 2. £ 1d. a. Soe. 
(6) 1. Rs. 44522. Rs. 5 $03. Res ileal, 4 Re: TF 
(c) 1. Rs. 5-6-0 2. Rs.4-134 3. Rs.46-8 4. Re. 1-10-8. 
(Z) 1. £4-118 2. £3-6-3 3. £82658: (4. SIOsI2 5. 
(c) 1. 3yds. 1 foot, 3 in. 2. 4yds.6in. 3. 2 yds. 1 ft. 1$ in. 
Exercise 257. 
I. Zas. 6 p, 2. Rs. 87-8-0.° 3 103 miles. 4. I4as. 3 p. 
5, 4s.6d. * 6. 10 as. 8p. 7, 45 min. 8. 1 vis, 32 pal. 
9. Rs. 100. 10. 16 quires. 11.2as.8p. 12. 7s.8 d. 
13. Rs. 6-2-0 14. Rs. 7-8-2. 
Exercise 258. . 
1. 16; hrs. 2. 33 days. 3. 53 days. 4. 49}hrs. 5. 11 men.. 
G. 16 days. 7. 9% hrs. , 
Exercise 259. - 


1. Rs. 2”. (i) Re. 10-80; a Rs.8. 2. 2s s.;: (i) 204 sor 2s. 


il ds. Gi)E8 1210-74. 3. — days tas days ; (ii) 182 days. 
4. “lines ; (i) 129 lines ; is 459 lines. 


Exercise 260. 
, 5794, 2.91282 3, SHI al SPY, gale 7 aos 
. 7/16. 9. Rs. 400. 10. £ 450. 11. Rs. 60. 12. ‘100. 
Exercise 261. 
I. Gain: 6 as: 2:2) .20s.. 6 di 3a Rs. 2000 © 4a Re. 50 
5. Loss l2as. 6. Rs. 2-7-4. 7. Rs. 2-6-4. 8. Rs. 6-9-0. 
9. Rs. 2-1-0. 10. Loss 10as. 11. 10 as. (12. Rs. 2-4-0. 
13..33d:-"° 94> Rsi-2212-0." 4553 a. 2 p. 29651 att ps: 
| Exercise 262. 
4. Rs. 7-8-2. 2. Rs. 15. 3. #210-8-4, 4. 24. 5 Rs. 195-13-4_ 
6: £236. ~7. Rs. 468-12.0. -'8."Rs. 232-15-9. °-9:- Re: 96. 
10. Rs. 480. 11. Rs, 144. 12 £9, 
Exercise 263. 
1, A,Rs. 230: B, Rs. 115. 2. A, Rs. 800; B, Rs. 3200 3. °27: 9: 
4, House, £240; Furniture £600. 5. Rs 1857-8-0.. 
6. Rs, 50-7-6 7. A, Rs. 60; B, Rs. 24, 8 267; 89. 
9. Elder, £ 84; younger £ 336. 10. 30 fruits; 90 fruits.. 
11. A, Rs. 160: B, Rs. 320. 12 Rs 700. 13. A, Rs. 226-8 0;. 
B, Rs. 528-8-0. 14. Rs. 18750, 15. 15 mds. 16. 94 seers. 


@ = 


& 
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Exercise 264, 
7 720. 2. 264, 3. 440 4. 495 5 1 mi. 7 fur. 6, 1 mi. 6 fur. 
7. 74 fur, 8. Imi. 2 fur. 9 10 ft..10. 3yds. 11. 2 yds, 2 ft. 
12, 2 yds. 2 ft, | 
' Exercise 265. 


6. 4 hrs. 7. (a) 34 hrs.; (b) 33 hrs.; (c) 32 hrs. 
8. (a) 54 hrs.: (6) 31 hrs.; (c) 36hrs. 9. (a) 39 hrs:.; 
(b) 66hrs.;  -(c) 57 hrs. 10. Thursday; 1 a.m. 
11. Monday; 7 p.m. 12. 8th, 15th, 22nd, and 29th. 
13. (a) Friday; (b) Monday: (c) Sunday; {d) Saturday ; 
(e) Friday. 14. 4th, llth, 18th, and 25th. 


15. (az) 4) 4; (ii) 4; (ii)4; (iv) 4; (vw) 4; (vi) 
(b) (i) 4; (ii) 4; (ii) 4: (v) 4; (vi) 
(c) (i) 4; tS 4’; (ili) 4; (iv) 4; (vw) 4; (vi) 
(d) (i) 4; te 4; (i)4; (iv) 4; (v) 5; (vi) 53. (vii 

16. (az) Friday. (b) Sunday. (c) Wednesday. 17. Friday. 

18. Tuesday; Wednesday; Saturday; Monday; Thursday °* 
Saturday ; Tuesday : Friday ; Sunday ; Wednesday ; Friday. 


REVISION EXAMPLES. 
A. 
1. (i) Twenty-three million ninety thousand and six hundred. 
(ii) Two crores thirty lakhs ninety thousand and six hundred. 
2. 33122999222 ; three hundred and thirty-one crores twenty-two 
lakhs ninety-nine thousand nine hundred and twenty-two and 
one-fourth. 3. One hundred and forty and two tenths, three 


_thousandths, and five ten-thousandths ; two and five ale 


thousandth®and four millionths. 6. 999999 . 100000. 7. -99999. 
"00001. 8. 500 thousands; 20 lakhs; 150 millions ; 950 lakhs. 
9. 423 tenths ; 4230 hundredths. 10. 2465000 units. 

12. 98:7654321 crores. 13. (i) 39370°79 inches; (11) 393:°7079° 
inches ; (iti) -3937079 inch. (iv) ‘03937079 inch. 
14. (a) 155°45723 lakhs. (6) 15°545723 millions.  (c) 155:°45723 
hundred thousands.» 15. Inthe question score out the ciphers 
before x, y, 2. Then the answer will be «=1000, y=100, 2=10. 
16. 100x-+ 10y-+-z. 17. (a) 0431. (b) :0010208. 18. In 
the question put the decimal point ae 4. ee the answer 


6 


will be 7" y=3, e=4. 19. ir at amet 7000000" 


| B. 
7. (1) 45° (2) 223°. 10. 69°30'; 20°30!, 69°30'. 12. AB=2". 
OC=2:4", ZA=60°; ZB=60°; £C-90°. 14. The side of the 


square is very nearly 10 cm. 15. The side of the square is 5”, 
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C; 
21) 300. (2) 174°894. (3) —-584. (4) 66°472 
3. Rs. 414-1.8. 4, A,+ 1660; B, — 3909; C,— 1629; 
D, + 3245, E, 30724. 5... 9999... 6. 866'4. 7. Ot: 9357 Rem. 
163, 8. ‘0625. 9. 30407:897. 10. 444. 11. Rs. 4:941 
lakhs. 42. 1°6848 millions of miles. 13. (a) 293125. (b) 3506. 
(c) 4012. (d) 5591176. (ce) 403—94. ( f£) 3133423. (g) Rs. 106-12-0. 
(kh) 2219176. (¢) 21522:24. (7) 58430-5716. (zk) 31320°87. 14. 64, 
15,100.86... 2220002)-..17. --°9999,,. 2-18... -99989, -000LE 
19, (1) 140000. (2) 24500. (3) 79750, 20. 146097 days. 
21, 170°38. 22. 147 kalams, 23 (a) 799'992 (b) 6499'999935. 
24. 133333. 25, ‘00049. 27. 3405. 28. 785663; — 77205; 
790498. 29, ‘750 ft. 30,,;235. 31. ‘0349696. 32. 136,656000 
times. 33. 8. 34, 577°08 Km. 35. 180‘88 tons 36.4:077 millions. 
37. 42 miles; 1183 miles.: 38. 87035'795 miles. 39. 142857, 
40, (a) 10101. (6) 101, 41. 4942°08 Km, 42 505°1 cm. 
43, ‘914 metres; 1937 yds 44, 2149Km., 

D. ce 
1. £14212-48} 2. -Rs 3486-12-2 3. 14 pairs; Rs. 60-20. 
4, 128 days 5. 96tea-spoonfuls; 24 table-spoonfuls. 6 (a). 
1010 yds,; (b) 3480 links ; (c)5 fur.9ch 2 yds (d) 4 fur 52 links: 
7. 4 fur. 8 yds. 8. 4fur 6ch 3 links, 9. 125times. 
10. 2as. 5 pies. 1. Rs. 26,76,199-2-10; Rs. 89,48;765-10-4 ; 
Rs, 40,24,204-11-4: Rs. 234,43,075-4-9; Rs  138,69,060-6-2 ; 
Rs. 95,74,014-14-7. 123. 48 times: # 45-11-6. 14. 93 men, 
15. 10 miles. 26. 8hrs. 17. Re. 1-46. 18 Ns, 271-40; 
Rs 276-1-6. 19, (a) 21434 mi. (b) 3772384 yds. 20 4 vis 
3 ssr.; Rs 4-10-9. 21. Rs. 685, 22. Rs 2-6-7. 23. Rs 14, 
94, cents. 35. 2as 6 pies; Rs. 16. . 26. Rs. 3-15-0. 
37. The latter. £8. The latter. 29. The former, 
30. The former. 

| Ei 

2. (az) 2, 5, or 8; (b) 2; (c) 3; Oe 5, or 8 4. (a) 105’: (b) ke: 
(c) 2167, 36°. 6: (a) 3; ie 15 (a) 91X29, ZO 2F: 40X42 | (b) 
20 Se Diex 22°. 21 xX ye os, 12-<X 14 X 16 "8002s 94. 
POR AG 165 11S, 42?) Se ay 49), Oa ae to 
14 Yes. 15 Yes. . 

F. 
1537 SCC FED HK 385 2 AO 20206. Ss ol 2 adee o Breas 
Rs 19. 4.°°1620: 5. G.G.M, 75/0:C.M 71035006, ai2;3; 


wi 


* 
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©,7,14,21,42. 7. 40 yds. 8. 80 knots, 120Km. 9. £ 44.9-0. 
11. 8 inches; Rs. 93. 12 3 ft.; 140 slabs 13. 264 pieces, 
14. Rs, 12-8-0: 16 shillings, 25 half-rupees; 20 francs. 15. (a) 
25 sq. ft: 25and 16, (b) 54 sq. ft. 16. 23, 17. 304 mds. 
18. Rs. 343-8-0. 19. 3575 and 7150, 21, 721, 22. 2079,4158. 
6237,8316. 24. 3600. 


Se fs ais 2 as by aa . = i 8 

plat ge (v) 1 (c) 171623, (d) 95 i. (c) 12h. (y) 5 Fe. 
wah, Op. @ Bw3e. & (£782 ©) 
Rs. 260-1-4. (0), £21-3-3 (2) Rs, 47-20. 9, (2) Z; (0) 128 
11, (a) 3:(0) &. 12 34. ate Be te? 


Piers Q° 
H. , 


Reis 19. » 53 oie 
1. (a) 19. 0) 105,  (e) Bim, (a) 25. (e) 356-72. (Ff) 384. 


‘(g) Re. 69-5. (h) 3. (i) 94-905. Uy) Di (k) £5-9-8. (2) aa 


(m) 6 mds: 2 vis. 1 sr. 3 pal. 15 tolas. (nw) 40:0. 2. (a) 264. 
(b) 6. (0). 48. (ad) 12. {e) 18. a 33, 


(z) Rs.@59-8-6. (b) nen 4.1. (c) £67-19-44. 
2. (a) Rs. 37-40. (ob) Rs. 24-3-94 _(c) 15 as. 1 pies. 
ae 
f..3:72 cm... 4. 2° 904 metres. 5. (a) 43:27 dm.; (b) 432°7 cm. 
(c) 4327 mm. 6. (a) 14087 cm. (b) 1'4087 Hm. (c) 14087 Km. 
7. (a) 105-4 Dm. (6) 1054 m, (c¢) ee dm. 8. Km. 1-9-6-0-9.4.9. 


9. Km. 4.6-9.8-5-4.0 ; Dm. 4.0-1-5.87 0. 55.1 1.90 Km. 
1m. 2 Dm. 8 dm. 12 2°8064 francs. 43. 112°301 m. 
14. 1:724 m.: 16 mm. 15. 775 metres. 

Ee 
2. (a) oA sq- in. (b) 2880 sq. in. (c) 2040 sq. cm. 


3. (az) 125 cubic in. (b) 250 cubic ft. (c) 640000 cub. cm. 
4. 21% ft. 5. 3 inches. 6. 30 cm. 7. 6 in. 8. Rs. 45. 
9. 6as.3p.; 16 vis.4srs.3 pa]. 10. 1 ton 13 cwt. 1 qr. 26 Ib. 
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L. 
1. Rs. 1,16,666-10-8. 2. Rs. 45-5-4. 3, 65 miles; 42} min. 
4. 30 days; 75 mm. 5. £30-11-4. 6. A, Rs. 266-10-8: 
B, Rs. 733-5-4, 7. 6 6608 ; 13 3216. 
8. 25; Rs. 3750. 9. Rs. 2,25,000. 10. 2348 revolutions. 
11, 240 apples 12. Rs 167-4-42. 13, Rs 360. 14, 75% 


miles 15. Tuesday, 16, Friday, Saturday, Tuesday, Thurs-.’ 


day, Sunday, Tuesday, 47. Rs 12-411, 18, 1 md. 2 srs. 
19. 150 kalams 20, 353 hrs. 

M, ; 
1, 20. 3... 40, 3. ° 105. 4,63) “5. 333, -.6.4 9008 ..°95 78. 
7. 303°425 ; 404525. 8. 1025; 1026; 1027: 1028. 9, 50: 62:. 
BO; 38 @.°150c1s~ 2a 88.08.27 7. Fa. 117 wh 7 dm, 7-cm: ; 
85m. 4 dm. 8cm. 

N. <r | 
8. 80 ft by 56 ft.; 4480sq ft 9 3miles, 10. 42 miles: 
3°9 inches. 11, 12,000 ft. 12, 95 miles nearly; 60 Km, 
44, °7*5 tt. 15. 160 yds, 16. 26 miles, 
; O, 

2. 1574876160 inches (i) One thousand five hundred and seventy- 


four million, eight hundred and seventy-six thousand, one 
hundred and sixty (ii) One hundred and fifty-seven crores; 
forty-eight lakhs, seventy-six thousand, one hundred and sixty. 
3. £50-5-0; Rs 753-12-0, 4 2551443 seconds. 5. 365 days. 
5 hrs. 48 min, 46 sec. 6. (a) 91668793 miles (b) 91191207 miles. 
7. 26 miles 796 yds 2 ft 8. 3 days 2 hrs, 53 min. 20 sec. 
9, 81° 337 46”, 10. 45° 17/7:35" : 


10. (a) lib. 20z. Il dwt. 16 gr. (b) 4 Ib. 8oz. 11. 625. 
18. Rs. 416-10-8. 13. £58-15-4. 14, 1°6 gal.[15. At 12°12 
p.m... 16. 4.as. 17. 546°875 yds. 18... 7007. “19. 15°73 
inches. 20. 143. 21. Rs, 6. 


2 oy at ea 2885 ~-9)28479 € 
57 64 29 5057 9 : Spas s 
2-9 50/78 AEE S. bd. nee 
—\>7 7: «C5498 Ss — ae D © ae 
ic , areeas 4207: -5. 
23. (a) 6)35423 (3) 8)143854 _ 24. 74. m. 
7)5903—5 7179816, | 
iA 5)9568_5 -5., Rs. 116. 


complete remainder 17. 5iSze9 26. Rs. 1,05,000, 
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‘27. 2 miles 1430 yds. 28 102 women. 29. 16 miles to an 
inch. 30. 32: 24. 31. 932'8 tons ; 2furlongs. 32. 24 posts. 
34, (a) £2-15s. (b) Rs. 6-7 as. "35, 8 min. 19 sec. 36. (a) 8 as. 
(b) Rs. 2-10-0. (¢c) Re. 0-6-3. 37. A, Re. 1-2-0; C, Rs, 2-140, 


38. (1) 6)35420 (2) 8)143862 








7)5903—2 7)17982—6 
, 8432 | 5)2568—5 
| 513—3 - 


39,4 £18-1-11, 40, (i)o108.) (ii). se 41... 1726. “422. 3 hye: 
15min. ; 3hrs. 10 min. 43. 88 ft. persecond. 44. 2-15 p.m. 
45. Rse187-8-0. 46. 2:3. 47. £54000. 48, 5035. 
49. 8 crores. 51. 4. 8&3. 480 yds. ;.3 min. 
14sec. 54. (a) 1500; 7933. (b) 32. 56. 28 words. 57. 
3916 posts. 58.2X2XK2XK2X31; 1, 2,4, 8, 31, 62, 124, 248. 


50. “ TS00' 
































59. 365 cm.; 103 cm. 69. 93 millions of miles. 62. 13 Ib. 
63. ,% ft. 65. 21 pieces; 4} ft. 

67. 53760 pieces; £224..- 68. 8d. 69, 15 times, 70. The 
motor by 133 yds. per minute. 71. 19 crores of rupees. 
72. 595 ft. 2 in. 

"73. (a) 2485 (b) 4508 4008 (c) 3284 
; Q 12 12 8 
ss or 
22365 54096 48096 26272 
d) 7064 7014 7089 7039 
i 4 4 4 3 
or ——— or or 
28256 28056 28356 28156 
Be . 
‘Tg. (a)- 7)48647 (b) 9)28479 
. 6949-—4° Paes 3164—3 
(c) 8)33621 or  8)33661 
a 4202—5 4207 —5 


‘75. On 11th May 1926; on 11th May 1929. 


“76 =. Sat., Le Tues., Sat. 77, Thurs., Mon., Fri. 
78. (a) Friday, (b) Friday. (c) Wednesday. (d) Saturday, 


4 
~~ 
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LIST OF ERRATA, 


2 Art 9, line 5; correct 6 into 7. 

19 Art. 24, line 2; correct protion into portion. 

90 Qn 40, correct to feet into to sq ft 
122 Art 123 (9), line 2; correcl 3 into 8. 
148 Exercise 161 (a) 23; correct 325 into °325, 
150 Exercise 165 (a) 11; correct + into ~. 
154 Exercise 173,8: correct 424 into 256. 
176 Exercise 200 (B) line 2; correct 195 (B) into 197 (6). 
177, Qn. 16 (c), correct 16°38 cm. into 163°8 cm. 
192 .\Exercise 219 line 1; insert (a) at the beginning. 
194 Exer. 221; score out mixed numbers to and insert to 

mixed numbers a/ter fractions. 
210 Exer. (C) (4), correet Qn. 7 into Qn. 5, 
211 Line 7; correct 3 intos. i 
217. Exer, 246; score out (a) in the Ist line, 
223 Exer. 258, Qn. 5, line 2; correct hours into days, 
237. Qn. 15; score out the ciphers before x, yi. i 
Qn. 17; put the decimal point before 4305 

238 Qn. 7, line 2; correct ponts into points 


272 Exercise 101, Ans, 18 (a), correct 2568 ers. intd 
19920 ers. ; and 41280 grs. into 31680 ers. © 


sé ,, Ans. 18 (8), correct 1 lb. 10 oz. into 2 i Qc oz: and 
13 oz: into 1 Ib. 1 oz. 
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